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EXECUTIVE SUMMARY 
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Tetra Tech NUS, Inc. (TtNUS) has completed an evaluation of the former underground storage tank 

(UST) NS200 site to supplement the Contamination Assessment Report (CAR) prepared by the 

Environmental Detachment Charleston (DET) and submitted to the Navy, Southern Division, Naval 

Facilities Engineering Command (SOUTHDIV) on March 10, 1999. 

UST NS200 (site identification number 17624) is located in Zone I, at the former Charleston Naval 

Complex (CNC), in North Charleston, South Carolina. The site included one 1,000-galion fuel oil UST 

system located at Building NS200. The UST provided fuel oil to the building's heating system since 1953. 

The tank '.vas removed in Apri! 1996. 

Soil and groundwater samples collected during the UST removal in 1996 contained contamination. 

SOUTHDIV requested DET to further investigate the site. DET conducted a field investigation between 

April 6, 1998, and July 8, 1998, at the former UST NS200 site to assess the horizontal and vertical extent 

of soil and groundwater contamination. The CAR prepared by DET presented the findings of the 

investigation to SOUTHD!V for revie\AI and approval. The report contained herein is largely the same 

CAR prepared in March 1999; however, a Tier 1 and Tier 2 evaluation has been included to address 

possible risk associated with the petroleum contamination present at the site and revealed in the original 

CAR. This report was prepared using guidance prepared by the South Carolina Department of Health 

and Environmental Control (SCDHEC) Risk-Based Corrective Action [RBCA] for Petroleum Releases 

dated January 5, 1998. 

DET performed the following actions during the contamination assessment: 

• RevieWed Zone I, RCf~A Facility Investigation Report, Cl7arleston Nava! Complex (E&,lVH, 1996), 

to identify potential sources and receptors for petroleum hydrocarbons in the vicinity, to evaluate 

public and private potable wells, to locate utility line areas, to locate nearby surface water bodies, 

and to determine surface hydrology and drainage. 

• Conducted site survey to identify utilities and to construct a site plan. 

• Installed 25 soil borings to the water table approximately 6 to 7 feet below land surface (bls) using 

hand augers. 
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• Collected soil samples for field screening using an organic vapor analyzer. 
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e Collected soil samples from soii borings for laboratory analysis at a fixed-base analytical 

laboratory. 

• Analyzed soil samples for benzene, toluene, ethylbenzene, and xylenes (BTEX) and naphthalene 

using U.S. Environmental Protection Agency (USEPA) Method 8260, polynuclear aromatic 

hydrocarbons (PAHs) using USEPA Method 8270, and cadmium using USEPA Method 3550. 

• Installed three temporary, shallow monitoring wells to depths of approximately 15 feet bls. 

= Conducted a weii top and ground surface elevation survey. 

• Collected groundwater samples from one existing, permanent monitoring well and three newly 

installed, temporary monitoring wells for laboratory analysis at a fixed-base analytical laboratory. 

• Analyzed groundwater samples for BTEX, methyl tert-butyl ether, and naphthalene using USEPA 

Method 6260, PAHs using USEPA Method 8270, and cadmium using USEPA Method 6010. 

• Installed seven soil borings to the water table using hand augers to delineate the areal extent of 

the free product discovered in monitoring well NBCT200TW01. 

• Performed interim free product recovery operations with a hand bailer on monitoring well 

NBCT200TW01. 

• Collected depth to groundwater measurements to evaluate the groundwater flow direction and to 

monitor depth of free product in NBCT200TW01. 

TtNUS performed the following actions during the supplemental evaluation: 

• Reviewed Zone I, RCRA Facility Investigation Report, Charleston Naval Complex, (E&NH, 1996) 

to characterize the surficial aquifer in the former UST NS200 area. 

• Reviewed all available, current utility maps of the Building NS200 area to determine exact routes 

of the sanitary sewer lines which run through the former UST NS200 site and to check for other 

potential utility receptors. 
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• Collected one round of groundwater level measurements (included gauging the free product in 

NBCT200IW01) in October 1999 to determine if any significant changes have occurred since the 

March 1999 measurements were taken by DET. 

• Estimated total organic carbon content and total recoverable petroleum hydrocarbon content of 

UST NS200 soils using data from Sites 36 and 37 (also in Zone I) located approximately 

1,500 feet to the east and in a similar hydrogeologic setting. 

• Estimated soil grain size using sieve and hydrometer methods from Site 37. 

• Performed a Tier 1 and Tier 2 evaluation of the risk present at the site. 

Conclusions 

• Benzene and naphthalene were detected in soil at the former UST NS200 site. The 

concentration of benzene at soil boring NBCT200S10 exceeds its soil leaching risk-based 

screening level (RBSL). However, soil concentrations do not exceed the dermal or ingestion 

RBSLs; therefore, a construction worker in a utility trench would not be considered at risk by soii. 

Inhalation of volatiles from exposed soil does not pose a threat when compared to calculated 

RBSLs. Additionally, soil leaching to groundwater would not pose a threat to the construction 

worker in a trench because SSTLs are not exceeded at the site. 

• Free product is present at the former UST NS200 site in source monitoring well NBCT200IW01. 

The area of free product extends to the edge of building NS200 and approximately 20 feet north 

of the former UST location. The thickness of the free product over this area is undetermined, 

although interim product recovery operations appear to have reduced product thickness in the 

area of monitoring well NBCT200IW01. 

• Groundwater beneath the free product at source monitoring well NBCT200IW01 is contaminated 

with benzene and naphthalene in concentrations exceeding their RBSLs. Because of free product 

presence, the concentrations for BTEX and naphthalene were calculated as the maximum 

solubility in equilibrium with fuel oil according to Raoult's Law. These calculated chemical of 

concern (CoC) concentrations were used for comparison to RBSLs and site-specific target levels 

(SSTLs). Groundwater at the site may pose a threat to a construction worker in a utility trench 

exposed to groundwater and to the Cooper River. 
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• The apparent flow direction of the shallow groundwater at the former UST NS200 site was 

generally toward the south between wells NBCT200TW01 and NBCT200TW03. However, the 

groundwat6i elevation data indicated a siight gradient to the north or a plateau effect between 

wells NBCT200TW02 and NBCL030011. The Zone I RFI Report described a general zone-wide 

tendency toward the Cooper River. Inconsistencies in the groundwater flow direction at the site 

could be attributed to one or a combination of the following: 

1. Marine wall pilings along the shipyard waterfront 

2. Tidal influences. 

3. Leakage from the force main that feeds into manhole 361 located near monitoring well 

NBCT200TW02. 

4. Infiltration to the gravity sewer line between manhole 361, located near monitoring well 

NBCT200TW02, to manhole 364-A, located at Hobson Avenue. 

• The migration pathway of CoCs in groundwater leaving the former UST NS200 tank pIT appears 

to be northward toward the Cooper River. 

• Several utility lines pass to the east of the former UST NS200 pit within 5 to 30 feet 

• Nine of twenty-nine soil borings were terminated short of the water table when obstructions were 

encountered. The area of the former UST NS200 site contains many poorly documented and/or 

undocumented underground obstructions--including active and abandoned utilities, fill materials, 

and possibly foundations of demolished buildings. These obstructions will impede any future 

remediation or investigation activities at the former UST NS200 site. 

Recommendations for Further Action 

Corrective action is necessary at UST NS200. Because of the presence of free product, concentrations 

of BTEX and naphthalene were calculated based on each constituent's maximum water solubility in 

equilibrium with fuel oil. The calculated concentrations of benzene and naphthalene used for the 

maximum concentrations in groundwater are above the selected minimum RBSLs for a construction 

worker exposed to groundwater in a utility trench. In addition, the calculated benzene and naphthalene 

concentrations in groundwater are above the SSTLs for surface water exposure at the Cooper River. 

Therefore, corrective action is required. The goal of corrective action is to prevent an impact to the 

identified potential receptors (the construction worker in an on-site utility trench and the nearby surface 

water--Cooper River). 
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UST NS200 is the site of the former underground storage tank (UST) system located adjacent to 

Building 200 at the Charleston Naval Complex (CNC), Zone I in North Charleston, South Carolina. This 

report was prepared by Tetra Tech NUS, Inc.'s (TtNUS's) Tallahassee, Florida, office located at 

1401 Oven Park Drive, Suite 102, Tallahassee, Florida, 32308 (telephone number 850-385-9899) on 

behalf of the U.S. Navy Southern Division (SOUTHDIV) Naval Facilities Engineering Command 

(NAVFAC), 2155 Eagle Drive, North Charleston, South Carolina 29406 (telephone number 

843-820-7307). Authorization to conduct the assessment for the Site was issued by NAVFAC under 

Contract Task Order (CTO) 0103. 

Environmental Detachment Charleston (DET) performed a Contamination Assessment for SOUTHDiV ai 

Building NS200. DET removed the 1,000-galion UST in April 1996. Soil and groundwater samples 

collected during UST removal contained contamination. SOUTHDIV requested the DET to further 

investigate the site. The Contamination Assessment Report (CAR) prepared by DET on March 10, 1999, 

presented the findings of the investigation to SOUTHDIV for review and approval. The report contained 

herein is largely the same CAR prepared in March; however, a Tier 1 and Tier 2 evaluation has been 

included to address risk associated with the petroleum contamination that was revealed in the original 

CAR. The reporting format followed is the Rapid Assessment Report. 

1.1 PURPOSE 

Field investigations performed by the DET between April 6, 1998 and July 8, 1998, at the former UST 

NS200 site were used to assess the horizontal and vertical extent of soil and groundwater contamination. 

All fieldwork was coordinated by the DET. The purpose of this report is to present the findings of this 

investigation, perform a risk-based evaluation, and provide recommendations for remedial actions to be 

taken at the UST NS200 site. 

1.2 SITE DESCRIPTION 

The CNC is in the city of North Charleston, on the west bank of the Cooper River in Charleston County, 

South Carolina (Figure 1). The developed portion of the CNC occupies the west bank of the Cooper 

River starting at a boundary 2,300 feet upstream of Noisette Creek and ending at Shipyard Creek. The 

northern section of the CNC (Resource Conservation and Recovery Act [RCRA] Facility Investigation 

(RFI) Zones A, B, C, and D) contains a mixture of warehouses, offices, and former Navy housing areas. 

The central section of the CNC (RFI Zones E and F) was occupied primarily by the controlled industrial 
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area of the former Navy shipyard and its associated offices and warehouses. The southern section of the 

CNC (RFI Zones G, H, and D) along the Cooper River is occupied by piers, barracks, training buildings, 

offices, storehouses, and iuei tanks which formerly supported naval vessels ported year-round at 

Charleston. The north bank of Shipyard Creek in the southern part of the base is largely undeveloped 

and consists of recreational areas and a large dredge spoil area. 

The former UST NS200 site is in RFI Zone I in the southern portion of the CNC. Zone I consists of the 

southern bank of the Cooper River between the former Naval Station Pier P and the tip of the CNC at the 

intersection of the Cooper River and Shipyard Creek. The northern section of Zone I contains former 

Naval Station piers, offices and quarters. The southern section of Zone I consists primarily of a dredge 

spoils area. Building NS200 is an office building located in the northern half of Zone I at 2224 South 

Hobson Avenue. Building NS200 is iocated on the north side of Hobson Avenue between Piers Rand S 

(Figure 2). The National Oceanic and Atmospheric Administration (NOAA) Coastal Service Center 

currently occupies Building NS200. NOAA has renamed NS200 as CSC Building 2. 

The former UST location is in an asphalt-paved area beside the east wall of Building NS200. A sanitary 

sewer pipe, located to the north of Building NS200, turns south/southwest and runs beside the tank 

location (Figure 2). An existing RFI monitoring well, NBCL0370011, installed near the sanitary sewer 

system, is located at a point near the sewer pipe approximately 60 feet north of the former UST location. 

The concrete foundation of an existing observation tower is located immediately south of the UST 

location. Building NS16, currently occupied by the United States Border Patrol, is located 40 feet east of 

the former UST location on the opposite side of the paved area. 

1.3 SITE BACKGROUND 

The UST at Building NS200 (South Carolina Department of Health and Environmental Control [SCDHEC] 

Groundwaier Protection Division site number 17624) was a 1,000-galion unregulated fuel oil tank installed 

in 1953. The date the tank was last used is unknown. The tank was constructed of steel and was 

connected to Building NS200 by two 5/B-inch copper lines run through a 3-inch cast iron pipe used as a 

protective sleeve. Between April 16, 1996, and April 29, 1996, the UST was removed, drained, cleaned, 

and cut up for recycling as scrap. The copper fuel lines were rinsed, capped, and left in place. 

There were no recorded releases while the tank was in service. However, during tank removal, a buried, 

abandoned ventilation line was found attached to the tank. This vent line was open to the subsurface and 

apparently discharged fuel oil into the surrounding soil whenever the tank was filled to the top. 

Petroleum-contaminated soil was found throughout the excavation. A thin sheen of free product was 
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observed floating on a small (approximately 2 feet by 2 feet by less than 1 inch deep) puddle of water in 

the base of the excavation. Contaminated soil was transferred to a pilot bioremediation project at the 

eNG, and the excavation was filled to grade with ciean soii and backfill. 

Three soil samples were collected at the base of the excavation before it was backfilled and analyzed for 

polynuclear aromatic hydrocarbons (PAHs); benzene, toluene, ethylbenzene, and xylenes (BTEX); 

naphthalene; total petroleum hydrocarbons (TPH); and RCRA metals (mercury, cadmium, chromium, 

arsenic, barium, selenium, silver, and lead). Sample SPORT0009-1 collected at the south end of the tank 

contained naphthalene at a concentration exceeding its risk-based screening level (RBSL). Sample 

0009-1 also contained benzene at levels above the RBSL. Sample SPORT0009-2 collected near the 

tank fill connection contained concentrations of naphthalene and cadmium in excess of screening level. 

Where provided, RBSLs from Appendix B of the Risk-Based Corrective Action (RBGA) for Petroleum 

Releases (SCDHEC, January 5, 1998) were used in the preparation of this report. 

The CNC is the site of an ongoing RFI; the UST NS200 location is in Zone I of the RFI. Data collected as 

part of the RFI, including geological information, hydrogeological information, well drilling logs, and 

giOundwater sampiing daia, were used in the preparation of this report. 

1.4 RECEPTOR SURVEY RESULTS 

The site vicinity plan (Figure 2) depicts all known utilities located within 500 feet of the Building 

NS200 location. According to facility personnel, utility lines are typically located 2 to 6 feet below 

land surface (bls) (SPORTENDETCHASN, 1999). The following utility receptors are located within a 

250-foot radius of the former UST NS200 at Building NS200 (see Appendix E for utility maps). 

A 4-inch sanitary sewer line originates at Building 1874 to the north'.-"J€st of Building NS200 and 

becomes a 6-inch line as it turns southward toward Hobson Avenue Uust west of monitoring wells 

NBCL0370011 and NBGT2001W02). A sanitary sewer manhole (361) is located approximately 

20 feet north of the former tank pit. A second 4-inch line (pressure supplied) exits pump station 

2 northwest of Building NS200 and intersects at manhole 361. A third line, exiting Building NS200 on 

the west side, also enters at manhole 361. An 8-inch ductile iron line exits to the south of the 

manhole traversing the area of petroleum-impacted soil south toward Hobson Avenue. 

A 12-inch water line is located approximately 40 feet east of Building NS200 originating at Hobson 

Avenue and traveling north. 
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A 54-inch storm drainage line is located approximately 50 feet east of Building NS200 (about 10 feet 

west of Building NS16). The storm drainage line originates in Hobson Avenue and travels north 

approximately 350 feet to the Cooper River at outfall number 48. 

Utilities on site, and adjacent to the site within a 250-foot radius, that could serve as exposure points or as 

preferential pathways are shown in the following summary table: 

Utility On-site or Distance/Direction from UST NS200 Depth to Utility 

Sanitary Sewer On-site; -5 ft. east, -20 ft. north, and -55 ft. north 2 to 6 ft. bls 

Fresh Water Supply On-site; -20 ft. east 2 to 6 ft. bls 

Storm Drainage On-site; -30 ft. east 2 to 6 ft. bls 

Tables 1 and 2 contain a detailed list of potential receptors and pathways within a 1 ,ODD-foot radius for 

the current land use and for the future land use. The potential receptors and preferential pathways within 

a 1 ,ODD-foot radius of the site are summarized here: 

Description of Potential Receptor Distance/Direction from Site 

Construction workers in utility trenches -5 to -30 ft. east of former tank pit 

Surface water -170 ft. north - Cooper River 

Commercial workers On-site. No complete pathways 

Trespassers Not applicable. No complete pathways 

Recreational visitors and/or residents Not applicable. Current and future site use is 
commercial. No complete pathways 

A survey of groundwater users within a 7-mile radius of CNC was performed for the Final RCRA Facility 

Investigation Report for Zone H (EnSafe/Alien & Hoshall [E/A&H], 1996). According to this report, a 

survey of groundwater users within a 7-mile radius of CNC was conducted by the South Carolina Water 

Resources Commission to ascertain the extent of any shallow groundwater usage. Results of the water 

use investigation revealed that no drinking water wells, which utilize the shallow aquifer, are located 

within a 4-mile radius of CNC. Numerous monitoring wells are located within 1,000 feet of the site. The 

nearest surface water body to Building NS200 is the Cooper River located approximately 170 feet to the 

north. 

There are no city, county, or state zoning ordinances as the property (CNC) is currently owned by the 

federal government. Information concerning zoning ordinances was obtained from the SOUTHDIV 

Remedial Project Manager located at 2155 Eagle Drive, North Charleston, South Carolina, 29406 

(telephone number 843-820-7307). 
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Based on information provided in the Draft Zone I RCRA Facility Investigation Report dated January 1996, 

Charleston South Carolina is located in the Southern Atlantic Coastal Plain. The surficial geology of the 

region consists of the Quaternary-age sands, silts, and clays of the Wando Formation. Below the Wando 

Formation are the Oligocene-age Ashley Formation and the Eocene-age Parkers Ferry and Harleyville 

Formations, known collectively as the Cooper Group, Below the Cooper Group is the Eocene-age Santee 

Limestone, 

At the CNC, the upper surface of the Ashley Formation is an erosional surface ranging from 35 feet to 

77 feet bls, Overlaying the Ashley Formation is the Wando Formation, which at the CNC typically 

consists of upper and lower sand layers divided by a layer of "marsh clay," The surface contours of the 

CNC area were extensively changed by fill operations during the base's life, particularly in the lower 

portion of the CNC, which was originally tidal marsh, 

2.2 HYDROGEOLOGY 

2,2,1 Regional 

(Excerpted from ElA&H, Draft Zone I RCRA Facility Investigation Report, CNC Charleston, dated January 

1996,) Groundwater occurs under water table or poorly confined conditions within the Pleistocene 

deposits overlying the Ashley Formation, Transmissivity in the Pleistocene aquifer is generally less than 

1,000 square feet per day (ff'/day) and well yields are variable, ranging from 0 to 200 gallons per minute 

(gpm). This ground\,vater contains high concantiations of iron and is cornmoniy acidic ai shaiiow depth. 

The Cooper Group is hydrogeologically Significant mainly because of its low permeability, In most 

locales, its sandy, finely granular limestone produces little or no water and act as confining material that 

produces artesian conditions in the underlying Santee Limestone, 

2.2.2 Site Specific 

Three temporary monitoring wells (NBCT200TW01, NBCT200TW02, and NBCT200TW03) were 

advanced at the UST NS200 site under supervision of the DET on June 17, 1998 (Figure 3), The borings 
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for these wells ranged in depth from 15 to 17 feet bls and provided soil samples to characterize the 

subsurface lithology. One existing, permanent monttoring well (NBCL0370011), installed during the Zone I 

RFi investigation, is iocated near to the UST NS200 SIte and provided additional characterization 

information (Figure 3). During both drilling programs, lithologic samples collected using split-spoon 

samplers and drill cuttings were used to characterize the subsurface lithology. 

Based on lithologic descriptions from the monitoring well borings, the subsurface generally consists of 

several feet (Le., 2 to 5 feet) of sandy fill material across most of the site. The fill is a sandy mixture and 

contains some silt, clay, and fine gravel. Beneath the fill is a layer of dark brown silty sand about 2 feet 

thick that appears to thicken to the south in the vicinity of well NBCT200TW03. Beneath this layer is a 

consistent unit of light to yellow-brown clay that contains a sandy facies or sand interbeds. This unit 

appears to be about 12 feet thick in the immediate vicinity of the former UST (i.e., at NBCT200TW01), but 

thins to the north, south, and east. The interval beneath the clay is predominantly brown to greenish sand 

that contains clay matrix or clay interbeds. The lithology and stratigraphy of the site are illustrated in the 

geologic cross sections (Figures 4 and 5). Boring logs are presented in Appendix A. 

The former UST NS200 site is located about 170 feet south of the Cooper River. The Zone I RFI 

investigation data indicated that the prevailing groundwater flow direction in the shallow aquifer in the UST 

NS200 vicinity was north-northeast toward the Cooper River. The initial round of groundwater data 

collected from the UST NS200 wells indicated a northward flow direction; however, numerous rounds of 

data collected during the subsequent free product recovery/monitoring events have demonstrated a 

persistent flow direction to the south. The groundwater gradient is low, and flow is likely predominant in 

the sandy intervals within the shallow groundwater zone. 

2.3 SURFACE HYDROGEOLOGY 

Parts of the southern portion of the CNC are drained by Shipyard Creek, while some northern areas are 

drained by Noisette Creek. The drainage basins of both waterways include areas other than the CNC. 

These waterways are tributaries of the Cooper River. Surface drainage over the remainder of the CNC 

flows directly into the Cooper River, which discharges into Charleston Harbor. Surface drainage at the 

former UST NS200 site flows directly into the Cooper River. 
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Soil borings were installed at Building NS200 to assess the horizontal and vertical extent of hydrocarbon 

contamination in the vadose zone at the site. A total of 25 soil borings were advanced toward the water 

table using stainless steel hand augers. Figure 3 shows soil boring locations. 

The sampling grid was expanded twice in response to high soil vapor levels. The first expansion 

expanded the sample area by adding a new perimeter of delineation soil borings. The second expansion 

extended the delineation borings further outward and "chased" contamination along the outside of the 

sanitary sewer line running beside the former tank location. Nine soil borings (NBCT200S01, 

NBCT200S11, NBCT200S12, NBCT200S15, NBCT200S16, NBCT200S18, NBCT200S19, NBCT200S20, 

and NBCT200S28) were terminated short of the water table when obstructions were encountered at 

depths ranging from 2 feet to 6 feet bls. 

Soil samples were collected from the underlying soils at 2-foot intervals. Soil samples were screened in 

the field by performing headspace analysis using an organic vapor analyzer (OVA) equipped with a flame 

ionization detector (FlO). No effort was made to evaluate the possible presence of methane by utilizing a 

charcoal filter. The soil sample from each boring with the greatest OVA headspace analysis was 

submitted to an analytical laboratory to determine the relative concentrations of fuel oil contaminants in 

the soil. Where all samples from a soil boring had a "zero" headspace analysis, the sample collected 

closest to the water table was submitted for laboratory analysis. Characterization (source area) samples 

were collected from borings in the approximate location where contaminants were found during tank 

removal. Delineation or "clean" borings were made around a perimeter outside the suspected extent of 

contamination. Appendix A includes copies of the geologic soil borings. 

2.4.2 Monitoring Well Installation Program 

Monitoring wells were constructed at Building N5200 to assess the horizontal (and vertical) extent of 

potential groundwater contamination. Three shallow, temporary monitoring wells (designated 

NBCT200TW01, NBCT200TW02, and NBCT200TW03) were installed. Figure 3 shows the location of the 

monitoring wells. Appendix A includes copies of the monitoring well construction logs. 

The general technical approach applied during the monitoring well installation program involved split

spoon sampling of the well borings at 5-foot intervals to confirm the geology above the water table and the 
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general depth to groundwater. All split-spoon soil samples were submitted to an analytical laboratory to 

determine the relative concentrations of fuel oil contaminants and cadmium metal in the soil. 

The monitoring wells were shallow water-table monitoring wells drilled with 6-inch hollow-stem augers to a 

depth of approximately 15-feet bls where the encountered depths to the water table were approximately 

6 to 7 feet bls. A 10-foot long, 0.010 slot, 2-inch inner diameter (ID) polyvinyl chloride (PVC) well screen 

was installed in each of the wells with the top of the well screen positioned approximately 2 feet above the 

encountered water table. The wells were completed with a 2-inch ID PVC riser extending approximately 

2 feet above land surface closed with a locking cap, A No, 2 sandpack was installed around each well 

screen to a height of 2 feet above the top of the screen, A 2-foot layer of bentonite seal was installed on 

top of the sand pack, 

Investigation-Derived Waste (IDW) from the monitoring well installation, well development, and 

groundwater sampling was disposed of as follows: IDW soil from the former UST NS200 site was 

combined with IDW soil from throughout the CNC and sent to a disposal contractor for incineration, IDW 

water was analyzed for pH before being disposed of in the North Charleston sanitary sewer system, 

When product was present in IDW water, the water was first processed through an oil/water separator 

before disposal. 

2.5 GROUNDWATER ELEVATION SURVEY 

To allow an accurate measurement of groundwater elevations at the wells and the direction of 

groundwater flow at the former UST NS200 site, a well top elevation survey was performed, The top of 

casing elevation (north side) of each well was surveyed to within ± 0,01 foot of vertical accuracy, The 

relative well locations were also surveyed to within ± 0,1 foot of horizontal accuracy and tied into the 

South Carolina state plane grid coordinate system. In addition to these data, ground surface elevations at 

the wells were surveyed. The relative horizontal locations and ground surface elevations of the soil 

borings sampled were also surveyed, 

Groundwater levels in the monitoring wells were measured when groundwater was sampled, In addition, 

groundwater levels were measured several times afterwards at both high and low tides to determine if the 

tide affected the direction of groundwater flow, Groundwater level information is recorded in Table 3, 

Free product was discovered in monitoring well NBCT200TW01 prior to sampling, After completion of 

groundwater sampling, interim free product recovery operations were begun. 
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Because ihe removed UST NS200 contained fuei oii, soii sampies from the soil boring program were 

analyzed for the parameters listed for diesel or kerosene in Table 1 of the RBCA (SCDHEC, 1998). Soil 

samples were analyzed for BTEX, naphthalene, and PAHs. Soil samples collected by split-spoon from 

temporary monitoring well borings were analyzed for BTEX, naphthalene, PAHs, and total cadmium 

metal. 

Groundwater sampling occurred on June 8, 1998. Laboratory analyses were performed on groundwater 

collected from the site temporary monitoring wells and existing monitoring well NBCL0370011. Free 

product was found in source temporary monitoring well NBCT200TW01. An oil/water interface probe 

registered ihe presence of a product film of no measurable thickness. Once the well purge was initiated in 

preparation for sampling, appreciable quantities of apparently unweathered free product were drawn from 

well NBCT200TW01. After unsuccessful attempts to draw off all free product while purging well 

NBCT200TW01, a sample was drawn by inserting the sample tubing below the free product layer. 

Prior to sampling, the wells were purged of at least three well volumes. Purge water was monitored for 

pH, conductivity, and temperature parameters until stabilized to within 10 percent of three consecutive 

measurements. Peristaltic pumps were used to purge the wells and collect the samples. 

The groundwater samples were analyzed for the parameters listed for diesel or kerosene in Table 1 of the 

RBCA (SCDHEC, 1998). Samples were analyzed for BTEX, naphthalene, methyl tert butyl ether (MTBE) 

and PAHs. In addition, groundwater samples were analyzed for cadmium metal. 

2.7 SOIL CONTAMINATION RESULTS 

Soil vapor monitoring results indicated the presence of petroleum hydrocarbon vapors extending east 

from the former UST NS200 site and north from the UST site in the direction of the sanitary sewer line. 

Fixed-base analytical laboratory results indicated that naphthalene and benzene in concentrations greater 

than the soil leaching RBSLs (for sandy soil, depth to groundwater 5 to 10 feet bls) were present in soil 

north of the former UST location. Figure 6 illustrates the analytical results of chemicals of concern (CoCs) 

for soil boring samples and spilt spoon samples collected during monitoring well installation. Table 4 

summarizes the analytical results of all soil samples collected. Copies of the geologic soil boring logs are 

located in Appendix A. Copies of the analytical reports are contained in Appendix B. 

Benzene and naphthalene were detected in excess of soil leaching RBSLs. Benzene exceeded the RBSL 
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in boring NBCT200S10 and naphthalene was exceeded in samples collected from borings NBCT200S02, 

NBCT200S03, NBCT200S10, and NBCT200S14. In addition, naphthalene was detected above the RBSL 

in ihe weii borings for NBCT200TW01 and NBCT200TW02. 

The results of cadmium metal analysis of soil and groundwater samples collected during the 

UST NS200 are presented in Tables 4 and 5. In all soil and groundwater samples analyzed for total 

cadmium, the cadmium concentration was less than the respective RBSL. 

2.8 GROUNDWATER CONTAMINATION RESULTS 

Petroleum hydrocarbons were detected in groundwater samples taken from the source temporary 

moniioring weii NBCT200TW01 at the former UST location and in temporary monitoring well 

NBCT200TW02 and RFI monitoring well NBCL0370011 north of the former UST NS200 site. Free product 

of uncertain thickness was encountered at monitoring well NBCT200TW01. No CoC was detected in 

background temporary monitoring well NBCT200TW03 located south of the former UST site. Figure 7 

illustrates the analytical results for groundwater samples. Table 5 summarizes the analytical results for 

groundwater samples. Copies of the monitoring well construction logs are located in Appendix A. Copies 

of the fixed-base analytical laboratory reports are contained in Appendix B. 

Benzene and naphthalene were detected in excess of their respective RBSLs in monitoring well 

NBCT200TW01 (13.7 and 524 ~g/L, respectively). Additionally, monitoring well NBCT200TW02 

contained naphthalene at a concentration greater than the RBSL (14.3 ~g/L). Monitoring well 

NBCL0370011 contained naphthalene at levels below the RBSL (4.04 ~g/L). 

2.9 FREE PRODUCT INVESTIGATION 

The groundwater-sampling program discovered free product in monitoring well NBCT200TW01. To 

delineate the extent of free product, seven borings were advanced to the water table. Soil collected from 

the water table using a hand auger was visually examined for free product. 

Shortly after the groundwater elevation survey, DET, at SOUTHDIV direction, began interim free product 

recovery operations at the NS200 site. Once a week, at low tide, monitoring well NBCT200TW01 was 

bailed with a hand bailer until there was no discernible free product in the water recovered. On each 

occasion, approximately 3 gallons of water and product were bailed from well NBCT200TW01. The mixed 

water and product were collected in 55-gallon drums and processed as lOW. 
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The free product investigation found that the area of free product extended to Building NS200 and the 

observation tower foundation on the west and south sides of the former UST location. To the east, free 

product has not extended beyond the sanitary sewer line. To the north, free product has extended into 

the area between the sewer line and building NS200 approximately 20 feet from the former UST location. 

The results of the free product investigation are shown in Figure B. 

The product thickness measured in monitoring well NBCT200TW01 during interim free product recovery 

(Table 3) has declined from a maximum of 0.B7 feet (10.4 inches) on October 30, 199B, to a minimum of 

0.01 feet (0.12 inches) in the most recent measurement taken October 20, 1999. However, 

measurements taken at high tide revealed approximately 5 inches more free product than measurements 

taken on the same day at low tide (based on September 30 and October 14, 199B, measurements). 

2.10 AQUIFER CHARACTERISTICS AND EVALUATION 

Groundwater level measurements were taken during the free product recovery operations from 

September 30, 199B, to March 3, 1999. TtNUS recorded water levels on October 20, 1999 (Table 3) 

Groundwater elevations recorded indicate that the potentiometric surface at the former UST NS200 site 

has continued to predominantly slope to the south--away from the river--since September 199B. Figure 9 

illustrates the potentiometric surface as recorded by DET at low tide on September 30, 199B. Aquifer 

characterization data from the Zone I RFI Report (E/A&H, 1996) are located in Appendix C. 

The apparent fiow direction of the shallow groundwater at the site is generally toward the south (away 

from the Cooper River), especially between wells NBCT200TW01 and NBCT200TW03; however, during 

several monitoring events the groundwater elevation data indicated a plateau or a slight gradient to the 

north between wells NBCT200TW02 and NBCL030011 (toward the Cooper River). The Zone I RFI Report 

described a general zone-wide tendency toward the Cooper River. Inconsistencies in the groundwater 

fiow direction at the site could be attributed to one or a combination of the following: 

1. Marine wall pilings along the shipyard waterfront. 

2. Tidal infiuences. 

3. Leakage from the pressurized sanitary sewer line that feeds into manhole 361 located near 

monitoring well NBCT200TW02. 

4. Infiltration to the gravity sewer line between manhole 361, located near monitoring well 

NBCT200TW02, to manhole 364-A, located at Hobson Avenue. 
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As part of the Final RCRA Facility Investigation Report for Zone I, rising and falling head slug tests were 

conducted on several shallow monitoring wells located throughout the Zone I Quaternary sand unit to 

determine the hydraulic conductivity of the surficial aquifer (E/A&H, 1996). Slug tests were conducted by 

instantaneously adding (falling head) or removing (rising head) a volume (slug) of water from the well and 

measuring the recovering water level with a data logger. A hydraulic conductivity value was then 

calculated for the rising head test and for the falling head test. The average hydraulic conductivity for 

each well was determined by calculating the geometric mean of the rising and falling head values. 

Because hydraulic conductivity data are log normally distributed, the geometric mean was determined to 

be the most representative measure of central tendency. 

The well construction details and boring logs for each well tested during the RCRA investigation were 

revie"..,ed to determine 'Nhich \-A/e!!s "A/ere most representative of the conditions present at UST NS200. To 

make this determination, the screened interval and proximity to the site were evaluated. Based on this 

evaluation, monitoring wells GDI 015 and 671 004 were selected as the most representative wells (see 

Appendix C for slug test data). 

Potential movement of groundwater at the site may be described in terms of transportation by natural flow 

system in the saturated zone, assuming groundwater flow follows Darcy's Law. Using Darcy's Law the 

average linear groundwater velocity may be expressed as: 

where: 

V=(~)Xi 

v = average velocity 

K = hydraulic conductivity = 2.88 ft/day 
n = volumetric porosity = 0.35 

(based on analyses of Qs samples in the Zone I RFI Report) 
= most recent hydraulic gradient measurement = 0.0142 ft/It 

therefore: 

v = (2.88 ft/day ) x 0.0142 ft/ft 
0.35 

V =0.1l68ft/day or42.6 ft/year 

In summary, the seepage velocity of the surficial aquifer was calculated to be approximately 43 feet per 

year based on a hydraulic conductivity of 2.88 feet per day, a hydraulic gradient of 0.0142 feet per foot, 

and a porosity of 35 percent for sandy soil. 

R4711993 2-8 eTO 0103 



2.11 FATE AND TRANSPORT MODELING 

Rev. 1 
01/13/00 

The Domenico iviodei is the fate and transport method used to estimate the distance downgradient the 

CoCs may migrate in 10- and 20-year time periods. The Domenico dilution/attenuation model is 

presented in the SCDHEC guidance document, South Carolina Risk-Based Corrective Action for 

Petroleum Releases (SCDHEC 1998). This model is very conservative in that it assumes an infinite 

mass, areal source condition through which groundwater flows. The model incorporates biological decay 

effects through a first-order decay process; however, this mechanism was ignored because SCDHEC 

guidance specifies that the decay rate must be assumed to be zero if site-specific decay rates have not 

been determined. 

The impacted groundwater source area was modeled as 30 feet (15.00 meters) wide and 6.56 feet 

(2.0 meters) deep; these values are conservative defaults suggested by the American Society for Testing 

and Materials (ASTM) Standard Guide for Risk-Based Corrective Action Applied at Petroleum Release 

Sites (ASTM, 1997). The maximum source concentrations are assumed to exist throughout the source 

area, further compounding the conservatism of the estimate. 

Site-specific data were used for saturated hydraulic conductivity, hydraulic gradient, pOiosity', and fraction 

of organic carbon in soil (1.02E-05 m/sec, 0.0142 ftllt, 0.35 cm3/cm3
. and 2.01 E-3 g-C/g-soil, respectively). 

The soil bulk density (1.45 g/cm3
) was determined using a porosity of 0.35 and assuming that the specific 

gravity of the soil particles is 2.7. 

Because free product was previously detected in monitoring well NBCT200TW01, the theoretical 

groundwater concentration in equilibrium with kerosene based on Raoult's Law (see Appendix D) was 

calculated for each of the potential CoCs. These calculated values were used for the source 

concentration in predicting the 10- and 20-year plume migration. This analysis showed that the theoretical 

concentrations of benzene (0.31 mg/L), toluene (4.65 mg/L), and naphthalene (23.35 mg/L) each exceed 

the groundwater RBSLs; therefore, these CoCs were modeled. 

The following estimates of dispersivity were used in the Domenico model as given in SCDHEC (1998): 

Parameter Estimate 
Longitudinal Dispersivity, ax xl10, where x= distance between the point of exposure and the source or compliance point 

Transverse Dispersivity, a y a,l3 

Vertical Dispersivity, a, a,l20 
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The Domenico mode! was used to predict the distance at which the leading edge of the plume is 

attenuated to SCDHEC RBSLs in 10 and 20 years without using degradation due to biological decay. 

This was done by adjusting the time to 10 years (3.15x10· sec) and 20 years (6.31x10· sec) and solving 

for distance (x) by trial and error. The source was assumed to be the impacted area onsite. The distance 

was changed until the required distance that is necessary for the concentration to attenuate to the RBSLs 

was determined. Model estimates for 10 and 20 years are provided in the following table: 

Domenico Model Chemical of Maximum Source RBSL or Point Estimated Time Period 
Time Period Concern Concentration(1 ) of Exposure Distance Equilibrium 

(mg/L) Concentration Traveled Reached 
1 __ 11 \ 

(feet) 
1 •• ___ \ 

\llIyn_, \YIt:CIII~1 

Benzene 0.31 0.005 295 >10 

10 year 
Toluene 4.65 1.00 47 >10 

Naphthalene 23.35 0.01 14 >10 

Benzene 0.31 0.005 335 >20 

20 year 
Toluene 4.65 1.00 68 >20 

Naphthalene 23.35 0.01 27 >20 

(1) Raoul!,s Law default concentration for theoretical solubility of organic constituent in product (kerosene or fuel oil). 

The 10- and 20-year models indicate that the Cooper River. located approximately 170 feet from the 

source area, would not be protected from exposure to benzene. The Domenico 10-year and 20-year 

simulation spreadsheets are presented in Appendix D. 
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Performance of a Site Conceptual Model is required because the RBSLs for soil and groundwater were 

exceeded. Benzene and naphthalene exceeded the RBSLs for sandy soil where depths to groundwater 

are 5 to 10 feet bls. Free product has been observed at this site since 1998. Since free product is 

expected at the site, Raoult's Law was used to estimate the maximum CoC concentrations that can be 

present in the groundwater due to the free product. The theoretical maximum concentrations of benzene, 

toluene, and naphthalene based on Raoult's Law exceeded the RBSLs for groundwater. Exceeding 

RBSLs requires identification of current and future potential receptors and human exposure pathways. 

3.2 SITE CONCEPTUAL EXPOSURE MODEL 

This section focuses on the current and future land use issues concerning the site. Figure 1 shows that 

the site is bordered by the CNC to west and south, and by the Cooper River to the north and east. The 

area surrounding CNC is "mature urban," having long been developed with commercial, industrial, and 

residential land use. Commercial areas are primarily west of CNC; industrial areas are primarily to the 

north of the base along Shipyard Creek. The future use of the property is expected to be industrial or 

commercial for the foreseeable future after the property is made available for redevelopment as part of 

the Defense Base Realignment and Closure (BRAG) Act. 

There are no potable water wells on the CNC. The former UST NS200 site is located more than Y. mile 

inside the CNC boundary; therefore, no potable water wells are within a Y. mile radius of the UST NS200 

site. The nearest sensitive receptor is the Cooper River located approximately 200 feet north of the 

former UST pit (approximately 170 feet from the leading edge of the free product). Surface runoff from 

the former UST NS200 site would fiow overland toward the Cooper River. There are no storm drains 

located between the former UST NS200 site and the Cooper River. 

3.3 EXPOSURE PATHWAY ANALYSIS 

This section presents the receptor characterizations of the potentially exposed populations in the vicinity 

of the site and identifies the potentially complete exposure pathways for those receptors. SCDHEC 

requires that only those exposure pathways with CoC concentrations exceeding Tier 1 RBSL 

concentrations are examined in a Tier 2 Risk-Based Corrective Action Report. Tables 1 and 2 present 

the exposure pathway assessments for current and future use scenarios. 
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An on-site commercial or industrial worker is defined as a business employee who works in a commerciall 

industrial capacity at the site. The future use of the property is expected to be industrial or commercial for 

the foreseeable future; therefore, an on-site worker was considered as a potential receptor. Incidental 

ingestion and dermal contact with impacted soil are expected to be negligible for commercial/industrial 

workers because they are located inside a building. Drinking water at this site is provided by the city; 

therefore, ingestion of groundwater is not a complete exposure pathway. Building NS200's foundation is 

assumed to be sufficient to prevent volatilization from both soil and groundwater into a commercial 

building, and there is no history of vapors in Building NS200. It is unlikely that any additional exposure 

pathways will exist for future on-site workers; therefore, no complete pathways exist for either current or 

future commercial/industrial workers. 

3.3.2 On-Site Visitor 

An on-site visitor is defined as any person other than a worker who might come on site. On-site visitors 

would have the same exposure pathways as commercial workers, but their exposure duration would be 

much shorter. This receptor does not have to be quantified because a potential on-site visitor's chemical 

intake would not drive risk or cleanup levels at the site. 

3.3.3 On-Site Construction Worker 

An on-site construction worker is defined as a laborer who would be involved in intrusive activities on or 

around the site, particularly in the area of subsurface utilities. On-site construction workers could be 

exposed to constituents in soil by the following pathways: inhalation of volatiles from soil, dermal contact 

with soil, and incidental ingestion of soil. Surficial soil is not impacted, but subsurface samples contained 

benzene and naphthalene at concentrations exceeding the RBSLs. On-site construction workers could 

be exposed to constituents in groundwater by the following pathways: inhalation of volatiles from 

groundwater, dermal contact with groundwater, incidental ingestion of groundwater, and soil leaching to 

the groundwater. A water line, storm sewer, and sanitary sewer are adjacent to the site; therefore, the 

point of exposure location for the on-site construction worker is considered to be at the source. 
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An on-site resident is defined as any person making his or her home at the site. This site is expected to 

remain a commercial/industrial facility; therefore, the on-site resident receptor was not considered further. 

3.3.5 Off-Site Resident 

An off-site resident is defined as any person making his or her home near the site. This receptor's 

location is either an actual current residence near the site or is a vacant lot or property on which a 

residence could be built. The site is located in an area that will likely remain commercial/industrial, 

including all downgradient properties to the Cooper River. Therefore, this potential receptor was not 

considered further. 

3,3,6 Surface Water 

The Cooper River is located approximately 170 feet to the north of the site. As Zone-wide groundwater 

flow has been identified as flowing toward the Cooper River, this potential receptor is considered. 

3.4 IDENTIFICATION OF DATA REQUIREMENTS 

No additional data are required to calculate SSTLs for the site. 

3.5 SITE-SPECIFIC TARGET LEVELS 

The Site Conceptual Model identified two possible receptors with seven potential pathways: 

1. A construction worker in a utility trench who might ingest subsurface soil, have dermal contact 

with impacted subsurface soil, or inhale volatilized vapors from affected soil. 

2. A construction worker in a utility trench who might ingest, have dermal contact with, or inhale 

vapors from contaminated groundwater. 

3. The Cooper River was considered as a surface water receptor with one pathway: ingestion of 

affected river water. 

Based on the site conceptual model, a Tiei 2 evaluation was peifoimed and is piesented in the following 

sections. 
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3.5.1 Ingestion and Dermal Contact with Soil for a Construction Worker 

The Site Conceptual Model identified the only potential receptor as a construction worker ingesting or 

having dermal contact with soil while working in a utility trench. For ingestion and dermal contact with soil 

while working in a utility trench. subsurface soil exposure to a construction worker is similar to surface soil 

exposure. The RBSLs given by SCDHEC for ingestion and dermal contact with surficial soils by a 

commercial worker are compared to the site soil concentrations in the table below. (RBSLs for 

commercial workers are conservative for construction workers. See footnote (1) below.} 

CoC RBSL'" (1) 5020106 5030106 5010103 5140103 TWl0l02 TWl0204 TW20102 

Benzene 200 0.002 ND 0.014 NO NO NO NO 

Naphthalene(2) 41,000 0.940 ;.990 1.820 2.390 2.080 0.856 0.516 

Note: All concentrations in mg/kg. Concentrations that exceed RBSL are balded . 
• RBSLs for ingestion or dermal contact with surficial soil (RBCA. Table B6). 
(1) A commercial worker has a typically assumed exposure duration of 25 years and an exposure frequency of 
250 days/year. A construction worker would be expected to have a much lower exposure duration and 
exposure frequency based on the nature of utility or construction work. The exposure frequency can be 
assumed to be 90 days/year and the exposure duration can be assumed to be 1 year. These assumptions are 
based on the nature of utility work. Therefore. the RBSLs for construction workers are expected to be higher 
than those for commercial workers. 
(2) Naphthalene (Total) combines Naphthalene (8260 value) and 2-Methylnaphthalene (8270 value). 

As shown in the above table, soil concentrations do not exceed the RBSLs for any CoC; therefore, a 

construction worker ingesting or contacting impacted soil is not considered at-risk and the 

dermal/ingestion pathway is not considered for further analysis. 

3.5.2 Inhalation SSTLs 

RBSLs for a construction worker in a trench inhaling volatile vapors from soil were calculated. The 

calculations are provided in Appendix D. The inhalation RBSLs were calculated using equations given in 

the ASTM Standard Guide for Risk-Based Corrective Action Applied to Petroleum Release Sites, 

Designation E 1739-95E1 (1997). The following table summarizes the calculated RBSLs for the analyzed 

pathway: 

Chemical of Concern Inhalation SSTL 
Maximum On-site Soil Exceeds 

(mg/kg) 
Concentration (mg/kg) SSTL? 

Benzene 7,853 0.014 No 

Naphthalenes 3,123 2.390 No 
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Based on the above table, the construction worker exposed to subsurface soil is not at risk if inhaling 

benzene or naphthalenes volatilizing from the soil. 

3.5.3 Ingestion, Dermal Contact, and Inhalation of Vapors from Groundwater Exposed to a 

Construction Worker 

An additional completed pathway for construction workers is benzene and naphthalene in the 

groundwater possibly exposing the workers to CoCs while working in a utility trench. The construction 

worker's potential exposure to groundwater containing any of these CoCs was assumed to consist of 

three pathways: dermal contact, incidental ingestion, and inhalation of volatiles. Drinking water is 

provided by the city; therefore, ingestion of groundwater is not considered a complete pathway. 

3.5.4 Calculation of Groundwater RBSLs Protective of a Construction Worker 

Groundwater RBSLs provided by SCDHEC are for ingestion only; therefore, RBSLs were calculated for 

the additional pathways of dermal contact, incidental ingestion, and inhalation of volatiles. These 

calculated RBSLs will be compared to on-site maximum CoC concentrations in groundwater and later 

used in the soil leachibility model for determining whether the construction worker is at risk from 

groundwaier ieaching ihrough siie soiis. 

Groundwater RBSLs for the construction worker were calculated for three pathways: dermal contact, 

incidental ingestion, and inhalation of volatiles. A target cancer risk of 1 x 10" and a target hazard 

quotient of 1 were used in the calculations. Standard defaults were used when available and applicable 

to a construction worker. When no standard parameters were available, conservative assumptions were 

used. Where possible, site-specific parameters were used for site conditions. For all pathways, the 

exposure frequency was assumed to be 90 dayslyear and the exposure duration was assumed to be 

1 year. These assumptions were considered conservative based on the nature of utility work. 

The dermal contact RBSLs were calculated using procedures in Risk Assessment Guidance for 

Superfund, Volume I: Human Health Evaluation Manual, Supplemental Guidance, Dermal Risk 

Assessment, Interim Guidance (USEPA Peer Consultation Workshop Draft, 1998). Based on expected 

limited contact with groundwater, the event frequency was assumed to be one event/day and the event 

duration was assumed to be 1 hourlevent. The skin surface area available for contact was 4500 cm', 

based on one-fourth the skin surface area given in the risk assessment guidance document for a 

swimming adult. 
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The incidental ingestion RBSLs were calculated using the equation given in Risk Assessment Guidance 

for Superfund, Volume I: Human Health Evaluation Manual (Interim Final), EPN540/1-89/002 (USEPA 

1989). An incidental ingestion rate of 0.01 Uday was assumed based on a fraction (12.5%) of the 

incidental ingestion rate for a wading adult (0.01 Uhr), considered for an 8-hour work day. The incidental 

ingestion rate for wading adults is given in Supplemental Guidance to RAGS: Region 4 Bulletins, Human 

Health Risk Assessment (USEPA Region IV 1995). 

The inhalation RBSLs were calculated using equations given in the ASTM Standard Guide for Risk-Based 

Corrective Action Applied to Petroleum Release Sites, Designation E 1739-95e1 (1997). 

Because of the existence of free product on-site, the maximum solubility in equilibrium with fuel oil 

calculated using Raoult's Law was used for the maximum constituent concentrations in groundwater. 

Fuel oil constituents can vary greatly but were assumed for this investigation to be similar to kerosene, 

which is typically 44% naphthalene (Conoco, Inc., 1996. CONCA WE Diesel Fuel/Kerosene). 

Calculations are provided in Appendix D. 

The following table summarizes the calculated RBSLs for the analyzed pathways (see attached 

calculations) and tabulates the minimum RBSL regardless of the pathway: 

Dermal Incidental Inhalation Selected 
Maximum 

Greater than 
On-site 

RBSL Ingestion RBSL Minimum Groundwater the RBSL? 
(mg/L) RBSL (mg/L) (mg/L) RBSL (mg/L) Conc.(1) (mg/L) 

Benzene 0.85 68.52 0.15 0.15 0.31 Yes 

Toluene 23.98 5677.78 5.38 5.38 4.65 No 

Naphthalene 1.63 1135.56 2.63 1.63 23.35 Yes 

Note: • No inhalation reference dose is available for xylenes; therefore, no inhalation RBSL can be calculated. 
(1) Raoul!'s Law concentration for theoretical solubility of organic constituent in product (kerosene or fuel oil). 

Based on the above comparison table of calculated RBSLs and default on-site values using Raoult's Law, 

benzene and naphthalene in the groundwater pose a risk to a construction worker exposed to 

groundwater. Toluene concentration in groundwater does not pose a threat to the construction worker. 

3.5.5 Soil Leaching to Groundwater Risk for a Construction Worker 

The Soil Leachability Model was used to calculate SSTLs for the establishment of soil cleanup criteria for 

benzene and naphthalene in soil. Site-specific parameters were used when available; otherwise, values 

were estimated from the charts on pages C2 through C5 of the SCDHEC Risk-Based Corrective Action 

Guidance for Petroleum Releases, January 5, 1998. Because the only receptor for the groundwater 
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pathway is the construction worker, the minimum RBSLs calculated for the construction worker exposure 

were used as the groundwater target level. 

Soil Leaching Maximum On-site Soil Exceeds 
Chemical of Concern SSTL (mg/kg) Concentration (mg/kg) SSTL? 

Benzene 0.32 0.014 No 

Naphthalene 46 2.390 No 

Based on the above table, the maximum soil concentrations of benzene and naphthalene found during 

the site assessment do not exceed the calculated soil leaching SSTLs for these CoCs; therefore, the 

construction worker is not considered at-risk if exposed to groundwater that has been contaminated from 

soil leaching. 

3.5.6 SSTLs Protective of the Cooper River 

SSTLs were developed which would protect the Cooper River from potential impact from discharge of 

impacted groundwater. The Domenico model was used to determine the groundwater SSTLs for 

benzene, toluene, and naphthalene under steady state conditions. The groundwater flow was assumed 

to be primarily north toward the Cooper River, 170 feet from the northernmost edge of the known free 

product extent (Figure 2). Monitoring well NBCT200TW01 contained free product (fuel oil) during several 

elevation-gauging events from September 30, 1998, to October 20, 1999; therefore, the area surrounding 

this monitoring well was considered to be the source for the modeling. Using the SCDHEC RBSL values 

at the point of exposure (Cooper River), the source area, and the compliance point SSTLs (monitoring 

well NBCL0370011 located 20 feet north of the source location or 150 feet from Cooper River) were 

calculated and compared with the calculated source concentrations in NBCT200TW01. 

Groundwater SSTLs protective of the Cooper River were determined to be: 

Chemical of Maximum On-site Source SSTL Compliance Point 
Groundwater Exceeds SSTL 

Concern 
Concentration' (mg/L) 

[mg/L] SSTL [mg/L] 

Benzene 0.31 0.063 0.050 Yes 

Toluene 4.65 12.6 10.0 No 

Naphthalene 23.35 0.12 0.10 Yes 

Note: * Based on Raoul!'s Law 
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As shown above, benzene and naphthalene dissolved in site groundwater may pose a possible threat to 

the Cooper River. Appendix D provides the Domenico model calculations that generate the SSTLs. 

3.5,7 Selected SSTLs 

The selected SSTLs and the source concentrations are: 

Media of Concern Chemical of Units Minimum Maximum Source Exceeds 
Concern SSTL Concentration SSTLs 

Soil Benzene mg/kg 0.32 0.014 No 

Naphthalene mg/kg 46 2.390 No 
. .: 

Benzene mg/L 0,063 0.31 Yes 

Groundwater Toluene mg/L 5.4 4.65 No 

Naphthalene mg/L 0.12 23.35 Yes 

Benzene and naphthalene in the soil do not pose a threat to the construction worker in a utility trench. 

The presence of toluene in groundwater is within acceptable risk limits as defined by the SCDHEC and is 

not a risk to the construction worker or the Cooper River. Benzene and naphthalene in groundwater may 

pose a threat to the construction worker In a utiiity trench and to the Cooper River. 

3.6 CONCLUSIONS 

The contamination assessment of the former UST NS200 detected levels of petroleum hydrocarbon 

contamination above RBSLs. The following summarizes the results of the investigation and the risk 

analysis. 

• The apparent flow direction of the shallow groundwater at the site is generally toward the south, 

especially between wells NBCT200TW01 and NBCT200TW03; however, many times the 

groundwater elevation data indicated a plateau, or a slight gradient to the north, between wells 

NBCT200TW02 and NBCL030011. The Zone I RFI Report indicated a general zone-wide 

tendency toward the Cooper River. Inconsistencies in the groundwater flow direction at the site 

could be attributed to (1) marine wall pilings installed between the piers along the shipyard 

waterfront, (2) tidal influences, (3) the proximity of the sanitary sewer line to the four monitoring 

wells (potentially draining or de-watering the area), and lor (4) leakage from the force main that 

feeds into the manhole near monitoring well NBCT200TW02. 

• Benzene and naphthalene were detected in soil above the soil leaching RBSLs for sandy soil with 

groundwater depth between 5 and 10 feet bls. 
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• Free product has been measured in monitoring well NBCT200TW01. The concentrations in 

groundwater as calculated using Raoult's Law are above the groundwater RBSLs for benzene, 

toiuene, and naphthaiene. 

• Potential receptors are identified as a construction worker in a utility trench exposed to 

groundwater or soil and the Cooper River. Pathways were identified as dermal contact, ingestion, 

inhalation, or soil leaching to groundwater. 

• Maximum soil concentrations do not exceed the dermal, incidental ingestion, or inhalation RBSLs; 

therefore, a construction worker in a utility trench would not be considered at risk by soil. 

Additionally, soil leaching to groundwater would not pose a threat to the construction worker in a 

trench because SSTLs are not exceeded at the site. 

• Maximum groundwater concentrations exceed the RBSLs for benzene and naphthalene. 

Therefore, the construction worker and the Cooper River may be at risk due to groundwater 

contaminated with benzene and naphthalene. 

• SSTLs were formulated and can be used as cleanup goals. 

3.7 RECOMMENDATIONS FOR FURTHER ACTION 

Active corrective action is necessary at UST NS200. Because of the presence of free product, the 

representative concentrations of benzene and naphthalene in groundwater are above the selected 

minimum RBSLs for the construction worker. In addition, the concentrations of benzene and naphthalene 

in groundwater are above the SSTLs for surface water exposure at the Cooper River. Therefore, 

corrective action is required to reduce naphthalene and benzene in groundwater to concentrations below 

the formulated SSTLs. The goal of corrective action is to prevent an impact to the identified potential 

receptors (the construction worker in an on-site utility trench and the nearby surface water--Cooper 

River). 
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CURRENT LAND USE - POTENTIAL RECEPTORS AND PATHWAYS WITHIN 1 ,ODD-FOOT RADIUS 
UST 200, BUILDING NS200 

Media 
(for 

exposure) 
Air 

Groundwater 

Surface 
Water 

Surficial Soil 

Subsurface 
Soil 

R4711993 

ZONE I, CHARLESTON NAVAL COMPLEX 
NORTH CHARLESTON, SOUTH CAROLINA 

Pathway Selected Exposure point or 
Exposure Route for Evaluation? Reason for 

Non-Selection 
Inhalation No No volatilization to 

enclosed space. 
Explosion Hazard No 

No explosion hazard. 
Ingestion Yes No water supply well 

downgradienl. 
Derma! Contact Yes AI! water supplied by 

city. However, 
Volatile Inhalation Yes construction worker 

could be exposed to 
groundwater in utility 
trench. 

Ingestion Yes 
Cooper River is 170 

Dermal Contact No feet to the north 
(upgradient but 

Volatile Inhalation No downslope). 

Ingestion No No impacted surface 
soil. Asphalt and 

Dermal Contact No concrete cover 
impacted soil. 

Volatile Inhalation No 

Leaching to 
Groundwater No 

Ingestion Yes Construction worker in 
a utility trench could be 

Dermal Contact Yes exposed to 
contaminated soil and 

Volatile Inhalation Yes soil vapors. Sandy 
soils; groundwater is 

Leaching to Yes shallow: -5 feet bls. 
Groundwater 

Data 
Requirements 

RBSLs for 
construction 
worker 
exposure to 
groundwater. 

SSTLs for 
surface water 
ingestion at 
Cooper River. 
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FUTURE LAND USE - POTENTIAL RECEPTORS AND PATHWAYS WITHIN i,OOO-FOOT RADIUS 
UST 200, BUILDING NS200 

Media 
(for 

exposure) 
Air 

Groundwater 

Surface 
Water 

Surficial Soil 

Subsurface 
Soil 

R4711993 

ZONE I, CHARLESTON NAVAL COMPLEX 
NORTH CHARLESTON, SOUTH CAROLINA 

Exposure Pathway Selected Exposure point or 
Route for Evaluation? Reason for 

Non-Selection 
Inhalation No No volatilization to 

enclosed space. 
Explosion No 
Hazard No explosion hazard. 
Ingestion . Yes No water supply well 

downgradient. 
Derma! Contact Yes all \AJ~t.Qr iC!: C!llnnli.ct.rI • '" ......... ~ ...... .......... t'I"' ........ 

by city. However, 
Volatile Yes construction worker 
Inhalation could be exposed to 

groundwater in utility 
trench. 

Ingestion Yes 
Cooper River is 170 

Dermal Contact No feet to the north 
(upgradient but 

Volatile No downslope). 
Inhalation 
Ingestion No 

No impacted surface 
Dermal Contact No soil. Asphalt and 

concrete cover 
Volatile No impacted soil. 
Inhalation 

Leaching to No 
Groundwater 
Ingestion Yes Construction worker 

in a utility trench could 
Dermal Contact Yes be exposed to 

contaminated soil and 
Volatile Yes soil vapors. 
Inhalation Sandy soils; 

groundwater is 
Leaching to Yes shallow: -5 feet below 
Groundwater land surface. 

Data 
Requirements 

RBSLs for 
construction 
worker exposure 
to groundwater. 

SSTLs for 
surface water 
ingestion at 
Cooper River. 
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Monitoring 
No. 

R4711993 

TABLE 3 

GROUNDWATER ELEVATIONS 
UST 200, BUILDING NS200 

ZONE I, CHARLESTON NAVAL COMPLEX 
NORTH CHARLESTON, SOUTH CAROLINA 

of 
Depth to Casing 

Bottom of Elevation 
Date 

Measured 

1 of 2 

Depth to 
Product 
(BTOC) 

Depth to 
Water (ft) 
(BTOC) 
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Groundwater 
Elevation (ft) 
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No. 
Depth to 

Bottom of 

BToe - below top of casing 

TABLE 3 

GROUNDWATER ELEVATIONS 
UST 200, BUILDING NS200 

ZONE I, CHARLESTON NAVAL COMPLEX 
NORTH CHARLESTON, SOUTH CAROLINA 

Top 
Casing 

Elevation 
Date 

Measured 

Depth to Free 
Product 
(BTOC) 

MSL -- mean sea level NA -- not available 
L T -. low tide HT -- high tide 

* Groundwater elevation calculation corrected for free product thickness in well as follows: 

GW Elev. = TOe Elev .. [DTW·0.B2(DTW·DTP)] 

R4711993 20f2 

Depth to 
Water (ft) 
(BTOC) 
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Groundwater 
Elevation (ft) 
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5ite 200 I 
Soil Boring No. I 
5ample Oepth 

RB5L ") 
RBSL (2) 

2005010102 

2005020106 

2005030106 

2005080104 

2005100103 

2005110102 

2005120101 

2005130103 

200S140103 

2005150101 

2005160103 

2005170102 

2005180102 

200S190102 

2005200101 

2005210101 

2005220102 

TABLE 4 

SUMMARY OF FIXED-BASE LABORA TORY ANALYTICAL RESULTS FOR CHEMIGALS OF CONCERN IN SOIL 
UST 200, BUILDIING NS200 

Benzene 
Ethyl-

TollJene 
benzene 

(mg/kg) (mg/kg) (m\l/kg) 

0.005 1.292 1.1;40 

200 200,000 410,000 

NO 0.017 0.023 

0.002 0.002 NIO 

NO 0.001 NIO 

NO NO NO 

0.014 0.003 0.006 

NO 0.022 NO 

NO NO NO 

NO NO NO 

NO NO NO 

NO 0.001 NO 

NO 0.002 NO 

NO NO NO 

NO NO NO 

NO NO NO 

NO NO NID 

NO NO NO 

NO NO NIJ 

ZONE I, CHARLESTON NAVAL COMPLEX 
NORTH CHARLESTON, S,OUTH CAROLINA 

Xylenes 
Naphthalene 

Bem~o(a) Benzo(b) 
(total) anthracene f1uoranthene 

(mg/kg) 
(mg/kg) 

(mg/kg) (mg/kg) 

42.898 0.211 83.1535 31.042 
1,000,000 41,000 3.9 3.9 

0.001 NO NO NO 

NO 0.940 NO NO 

NO 1.990 NO NO 

NO NO NID NO 

0.002 1.820 NIJ NO 

0.010 0.001 NIJ NO 

0.002 NO NIJ NO 

0.002 NO NIJ NO 

NO 2.390 NIJ NO 

0.002 NO NIJ NO 

NO 0.005 NIJ NO 

NO NO NIJ NO 

NO NO ND NO 

NO NO ND NO 

NO NO ND ND 

0.002 NO ND NO 

NO NO ND NO 

8enzo(k) 
Chrysene 

Oibenzo(a,h) 
flu()ranthene anthracene 

(mg/kg) 
(mg/kg) 

(mg/kg) 

1:67.404 13.233 99.673 

39 390 0.39 

NO NO NO 

NO NO NO 

NO NO NO 

NO NO NO 

NO NO NO 

NO NO NO 

NO NO NO 

NO NO NO 

NO NO NO 

NO NO NO 

NO NO NO 

NO NO NO 

NO NO NO 

NO NO NO 

ND NO NO 

NO NO NO 

NO NO NO 

Cadmium 
(mg/kg) 

8.000 

39 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

ND 

ND 

NO 
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TABLE·~ 

SUMMARY OF FIXED-BASE LABORATORY ANALYTICAL IRESUL TS FOR CHEMIGALS OF CONCERN IN SOIL 
UST 200, BUILDING NS200 

Site 200 I 
Benzene 

Ethyl-
Toluene 

Soil Boring No. f 
(mg/kg) 

benzene 
(mo/kg) 

Sample Depth (mg/kg) 

RB5Llli 0.005 1.292 1.1;40 

RBSL 121 200 200,000 410,000 

200S230102 NO NO ~IO 

2005240101 NO NO NO 

200S250102 NO NO NIO 

200S260103 NO NO 0.002 

200S270103 NO NO NO 

2005280102 ND NO 0.(102 

200S290103 NO NO NO 

200S310103 NO NO NO 

200lW10102 NO 0.006 0.(108 

200lW10204 NO NO NO 

200lW20102 ND 0.003 NO 

200lW20204 NO NO NO 

200lW30102 NO NO NO 

Notes: 

Sample Collection Date: Aprit 1998. 
(1) RBSL for sandy soil; depth to groundwater 5 to 10 ft bls. 

ZONE I, CHARLESTON NAVAL COMPLEX 
NORTH CHARLESTON, SOUTH CAROLINA 

Xylenes 
Naphthalene 

Senzo(a) Benzo(b) 
(total) 

(mg/kg) 
anthmcene fluoranthene 

(mg/kg) (mg/kg) (mg/kg) 

42.898 0.211 83.1135 31.042 

1,000,000 41,000 3.9 3.9 

0.001 NO ND NO 

NO NO NO NO 

0.001 NO NO NO 

0.001 NO NO NO 

0.001 NO NO NO 

0.001 0.028 NIJ NO 

NO 0.001 NIJ NO 

0.003 NO NIJ NO 

0.016 2.080 ND NO 

NO 0.856 ND NO 

0.002 0.516 ND NO 

NO 0.013 ND NO 

NO NO ND ND 

(2) RBSL for Commerc:ial site where ingestion or dermal contact with surficial soil occurs. 

NO - Not detected above laboratory practical quantitation limit. 

Benzo(k) 
Chrysene 

Oibenzo(a,h) 
f1uoranthene 

(mglkg) 
anthracene 

(mg/kg) (mg/kg) 

l~67.404 13.233 99.673 

39 390 0.39 

NO NO NO 

NO NO NO 

NO NO NO 

NO ND ND 

NO NO NO 

NO NO NO 

NO ND NO 

NO NO NO 

NO NO NO 

NO NO NO 

NO NO NO 

NO NO NO 

NO NO ND 

Cadmium 

(mg/kg) 

8.000 

39 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

0.059 

0.256 

0.221 

0.168 

0.650 
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TABLE 5 

SUMMj~RY OF FIXED-BASE LABORATORY ANAL YTICAL RESULTS FOR CHEMICALS <OF CONCERN IN GROUNDWATER: 

Ethyl-
Benzene 

Monitoring Weir I.D. 
(ugll) 

benzene 

RBSL ('J 5 

NBCT200NI01 (2) 13.7 

NBCT2001W02 NO 

NBCT200nN03 NO 

NBCL0370011 NO 

Notes: 

Sample Collection Date: April 1998. 
(1) RBSL for gmundwater. 

(ug/L) 

700 

20.2 

NO 

NO 

NO 

Toluene 
(ugIL) 

1,000 

1.07 

0.6 

NO 

1.17 

UST 200, BUILDING NS200 
ZONE I, CHARLESTON fjAVAL COMPLEX 
NORTH CHARLESTON, SOUTH CAROLINA 

Xylenes 
MTBE Naphthalene 

Benzo(a) Benzo(b) 
(total) 

(ugIL) (ug/L) 
anthracene f1uoranthene 

(ugIL) (ug/L) (uglL) 

10,000 40 10 10 10 

25.9 NO 524 NO NO 

NO NO 14.3 NO NO 

NO NO NO NO NO 

NO NO 4.04 NO NO 

(2) Historical prE~sence of free product in well NBCT200TW01 

Benzo(k) 
Chrysene 

Oibenzo(a,h) 
Cadmium 

f1L1oranthene 
(ug/L) 

anthracene 
(ugI/L) 

(ug/L) (ugIL) 

10 10 10 , . . , 

NO NO NO 0.216 

NO NO NO 0.381 

NO NO NO 0.213 

NO NO NO 0.644 
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ENVIRONMENTAL DETACHMENT JOB ORDER: T-SAP 200 CLIENT: SOUTHDIV 

CHARLESTON 
DRILLING METHOD: BORING NO. 200S01 

SOIL BORING LOG HAND AUGER SHEET 1 OF 1 

SAMPLING METHOD: BORING 

LOCAT!ON OF BOR!NG: -SLOG NS200 (esc 2) GRAB: START FINISH 
2224 SOUTH HOBSON AVENUE WA-TER LEVEL UNKNOWN TIME TIME 
NORTH CHARLESTON SC 

TIME 1020 1020 

NORTHING: 371348.92 EASTING: 2325043.68 DATE DATE DATE 

ELEVATION: 6:74 FI. mIl CASING DEPTH, 6-Apr-96 6-Apr 

H H 
C!) 

'" SURFACE CONDITIONS: ASPHALT PAVEMENT a: ... >-a: z z 0. 
Ww 00 !!ow 0- :i;>- ~ .... 0. "'.:; "' .... <~ 

!i~ >-'" ~ l!l ;1:0. wo. >-w 0 SUNNY WEATHER 70F 
0.< O~ a:~ o.W 

~ w'" .... 
;)j l!:lu ffi ~ . ~ 0 0 

z ~ 0 '" 
/ / 0 

/ / 1 

HA 

~ L 764 2 DARK MUDDY SOIL - NO ODOR 
SAMPLE NBCT200S01 01 02 

/: ~ 3 QIlSIB!.II<]]Qtl EtlI<Q!.INTEBE:I:! - llQBIN!:Z IEBMltlIlIEI:! 

41-

L / 
51-

L V l-

V V 61-

71-

V V l-

V / 
61-

l-

V V 91-

V V 01-

V V 
1r-

'-

V / 
'r-

02 ,... 

V V 
3-

'-

V / 4,-

V V 5"--

V / 6_ 

V / 
7-

V V B 

V V 9 

V / 0 

age A - 1 
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ENVIRONMENTAL DETACHMENT JOBOROER: T-SAP 200 CLIENT: SOUTHOIV 

CHARLESTON 
DRILLING METHOD: BORING NO. 200S02 

SOIL BORING LOG HAND AUGER SHEET 1 OF 1 

--- SAMPLING METHOD: BORING 

LOCAT!ON OF SORING: BLDG NS200 (eSC 2) GRAB: START FINISH 
2224 SOUTH HOBSON AVENUE" WATER LEVEL 7.5' BGS nME nME 
NORTH CHARLESTON SC 

TIME 1045 1028 1045 

NORTHING: 371350.65 EASTING: 2325035.67 DATE SoAp,-98 DATE DATE 

ELEVATION: 8.73 Ft. msl CASING OEPTH· SoAp,-98 SoAp,-98 

~ ~ 
C!) :r SURFACE CONDITIONS: ASPHALT PAVEMENT ... 1-", Z 

'" oc!) !!ow 0- Z 0. 
Ww :;:>- ~ ...Jo. i:1!; ~K <::! SUNNY WEATHER 70F 0.> . ~ ~ l!l wo. I- w C!) 

0.'" o.w 
~I- § w5 ~ 

o::! "'!!,. w'" ...J ...J< § C 5 '" C <D'" ~ 

~ '" z 0 

V V 01-

V V 1 l-
I-

V V 983 21- DARK MUDDY SOIL - NO ODOR 

31-V V l-

V V 305 41- DARK MUDDY SOIL - PETROLEUM ODOR. 
l-

V V 51-

HA V v: 1375 6 GRAY-BROWNITAN SOIL - PETROLEUM ODOR 

SAMPLE NBCT20OS020108 

V ~ 
7 

GRAY-BROWNITAN SOIL - PETROLEUM ODOR 

~ / 8 

~ ,/ 9 

~ / 0 

/ / 1 

V / -2 

V V 3 

V / 4 

V / 5 

V V 6 . 

V V 7 

V V 8 

V V 9 

V /' 0 

a eA-2 9 
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ENVIRONMENTAL DETACHMENT JOBOROER: T-sAP 200 CLIENT: SOUTHDIV 

CHARLESTON 
DRILLING METHOD: BORING NO. 2OOS03 

SOIL BORING LOG HAND AUGER SHEET 1 OF 1 

SAMPLING METHOD: BORING 

LOCATION OF BOR!NG: BLDG NS200 (esc 2) GRAB: START FINISH 
2224 SOUTH HOBSON AVENUE' WATER LEVEL 7' BGS TIME TIME 
NORTH CHARLESTON SC 

TIME 1115 1055 1115 . 

NORTHING: . 371352.36 EASTING: 2325028.43 DATE 6-Apr-98 DATE DATE 

ELEVATION: 8.82 Ft. msl CASING DEPTH 6-Apr-98 . 6-Apr-98 

~ H 
C) :r SURFACE CONDITIONS: ASPHALT PAVEMENT 

'" 
... 

.... '" i!; z '" Ww OC) ~w 0- :;:: .... ~ .... '" :ri!; m .... <::; 
~~ ; ~ .... m ~ i!i 3:'" w'" .... w C) 

"'< 0::; "'!!:, "'w 
~ w'" .... < ~ ~u .... < § (5 m ",m 0 • ~ rn z 0 

V / Or-

V / 
1r-

2r-

V / 1056 DARK GRAY-GREENIBROWN SOIL - NO ODOR 
f-

V / 
3r-

f-

V / 1203 4r- DARK GRAYIBLACKIBROWN SOIL - NO ODOR 

V / Sf-

HA V ~ 
1252 6~ MOIST DARK BROWNIGREENIBLACK SOIL - FUEL ODOR 

SAMPLE NBCT200S030106 

V / 1005 7f- WET BROWN/GREEN SOIL - HEAVY FUEL ODOR 

V / 8f-

V V 9f-
f-

V V or-
;-

V V .1 '-

V / -2 
'-

V V 3_ 

-
~ V 4;-

~ V 5_ 

V V 
6'-

'-

V V 7"--
V V 8,... 

/ V 9_ 

/:. /' Of-

a eA - J 9 
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ENVIRONMENTAL DETACHMENT JOB ORDER: T-SAP200 CLIENT: SOUTHDIV 

CHARLESTON DRILLING METHOD: BORING NO. 200S08 
SOIL BORING LOG HAND AUGER SHEET 1 OF 1 

SAMPLING METHOD: BORING 

LOCATION OF BORING: BLDG NS200 (CSC 2) GRAS: START FINISH 
2224 SOUTH HOBSON AVENUE WATER LEVEL 7.5' BGS TIME TIME 
NORTH CHARLESTON SC 

TIME 920 900 920 

NORTHING: 371372.94 EASTING: 2325032.36 DATE 7-Apr-98 DATE DATE 

ELEVATION: :8.55 Ft. msl CASING DEPTH: 7-Apr-98 7-Apr-98 

~ M 
C) J: SURFACE CONDITIONS: ASPHALT PAVEMENT 

a: ... 
~~ 

z Z 0. 
Ww ! i:! 

oc) 5_ i .... ~ ...Jo. J:~ ~ ~ 
<~ 

0.>- ~ ~ ten ~~ wo. .... w C) o.W 
~ .... w< ~ 

a: 0. w'" ...J 
en ~ C

U c5~ §- C is 
z 1. 0 en 

/ V 0 

11-/ V 
21-V V 518 BLACK MUDDY SOIL - SLIGHT FUEL ODOR 

31-V V 
4~ HA V ~ 

830 BLACKIBROWN SOIL - SLIGHT FUEL ODOR 
SAMPLE NBCT200S080104 

V V Sf-' 

61-V /' 
71-V / l-

V / 81-

V / 9r-

V / Or-

V / 11-

V / - 2 l-
I-

V / '3 

k": / 4 

V / 5 

V / 6 

V V 7 

V V 8 

V V 9 

V V 0 

ageA-4 



ENVIRONMENTAL DETACHMENT JOB ORDER: T-SAP 200 CLIENT: SOUTHDIV 

CHARLESTON 
DRILLING METHOD: BORING NO. 200510 

SOIL BORING LOG HAND AUGER SHEET 1 OF 1 , , SAMPLING METHOD: BORING 

LOCATION OF BORING: BLDG NS200 {esc 2) GRAB: START FINISH 
2224 SOUTH HOBSON AVENUE WATER LEVEL 7.75' BGS TIME TIME 
NORTH CHARLESTON SC 

TIME 905 815 905 

NORTHING: :371382.31 EASTING: 2325034.17 DATE 30-Jun-98 DATE DATE 

ELEVATION: '8.25 Ft. msl CASING DEPTH 3O-Jun-98 3O-Jun-98 

~ J1 
(!) 

~ SURFACE CONDiTIONS: ASPHALT PAVEMENT 
a: ... ta: ;!; z 
Ww OC!) _w 0- :c .... ~ .... 0. j!:~ "' .... ~H TEMPERATURE 80F, SUNNY. HAZY 
~~ ~ ~ ~ l!l 3:0. .... w (!) 

0.< 0::; a: 0. o.W .... w w'" < ~ ~o • .... < ~- 0 '" ",,,, 0 
~ 

~ '" z 0 

V V Of-

V V 
1 l-

f-

V V 354 2~ SAND-CLAY MIXTURE. LIGHT BROWN. MEDIUM STIFF. 

PRODUCT ODOR ' SC 

V V 
3~ 

4'-

V V 680 CLAY. YELLOWISH ORANGE. MEDIUM STIFF. PRODUCT 
'-

ODOR - CH 

V V 5 

tJ.A :/ v: 1449 6 CLAY. LIGHT BROWN WITH BLACK PRODUCT STAINS. 

MEDIUM STIFF. PRODUCT ODOR - CH , '/ '/ 7 SAMPLE NBCT200S1OO103 

'/ '/ 1059 8 CLAY WITH TRACE SAND, YELLOWISH ORANGE TO LIGHT 

GRAY. VERY SOFT. STRONG MOTHBALL (NAPHTHALENE) 

'/ '/ 9 ODOR - CH· 

'/ '/ 0 

'/ '/ 1 

- 2 I-

'/ '/ f-
-

'/ '/ 31-

'/ '/ 4 r 
r 

'/ '/ Sf-

'/ '/ 6e.. 

'/ '/ 
7-

e.. 

'/ '/ 
8-

e.. 

'/ '/ 
9-

e.. 

'/ '/ 
0-

PageA-o 
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ENVIRONMENTAL DETACHMENT JOB ORDER: T-5AP 200 CLIENT: SOUTHDIV 

CHARLESTON DRILLING METHOD: BORING NO. 200511 
SOIL BORING LOG HAND AUGER SHEET 1 OF 1 

SAMPLING METHOD: BORING 

lOCATION OF BOR!NG: BLDG ~JS2CC (esc 2) GRAs: START FINISH 
2224 SOUTH HOBSON AVENUE WATER LEVEL UNKNOWN TIME TIME 
NORTH CHARLESTON SC 

TIME 925 925 

NORTHING: 371373.n EASTING: ·2325049.71 DATE DATE DATE 

ELEVATION: ,8.50 Ft. msl CASING DEPTH: 7-Apr·98 7·Apr·98 

IYl ~ 
(!) :r SURFACE CONDITIONS: ASPHALT PAVEMENT 

a: ... ti: a: . z Z 0. 
Ww ! ~ 00 _W c- :r>- il! -'0. :ri!O ~~ <::Ii 
~~ ~ ~ >-'" ~ l!i WOo >-w 0 

0.< O::li a:!l:. Q.w 

~ ~ w'" -' < ~o -,< 
~ (5 

'" 
.,,,, 0 

~ 

~ I/) z 0 

V V 0_ 

V V 
1 _ 

HA V V, 264 2 BROWN SOIL • NO ODOR 
SAMPLE NBCT200S110102 

V V 3 OIl::lIBUC;IIOt!l Et!lC;OUmBEQ • IlOBlt!I!:2 IEBMIt!le.IEQ 

V V 4 

/ V 5t-

V V St-

V V 7t-

~ ~ 
8t-

t-

~ /' 
9t-

at-V / 
It-V / t-

V / 
.2 t-

t-

V /' 
3t-

t-

V V 4t-
t-

V V 5t-
t-

V V st-

V V 7t-

V V 8t-

V V 9, 

/ V 0 

I-a 9 eA-o 
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ENVIRONMENTAL DETACHMENT 
CHARLESTON 

SOIL BORING LOG 

LOCATION OF BORING: BLDG NS21lO (CSC 2) 
2224 SOUTH HOBSON AVENUE 
NORTH CHARLESTON SC 

NORTHING: '371381.54 EASTING: 2325023.56 

ELEVATION: '8.45 Ft. msl 

Yi J1 
C!) l: 

It: "- tit: Z z a. 
Ww OC!) 

Ci5~ 
0_ il- ~ .... 0. c ~ l:~ 2 .. <:::t a.,.. :!: ~ I-en ~ i!i ;:0. wo. I- w C!) 

~I- 0.< O:::t It: a. o. w 
~ w"- .... 

Ii: ~u ffi ca· :li- e en ~ 

~ 
0 

z 0 en 

/ / 0 

1 l-

V V I-

HA V V/1 513 211( 

V / 31-

V / 371 41-

V V 51-

V V 61-

~ ~ 
71-

l-

V V 81-

91-V / 
0'"" 

~ ~" 
1 r V /' '"" "l-

V /' -2 
r 

V V 31-
r 

V / 4'"" 

5'-

V V I-

~ /' 6
r 

71-

l/'" /' '-

~ L 
81-

r 

~ V 9'"" 
l-

V /' 
0'-

I-

~a e .... 9 

JOB ORDER: T-SAP200 CLIENT: SOUTHDIV 

DRILLING METHOD: BORING NO. 200S12 

HAND AUGER SHEET 1 OF 1 

SAMPLING METHOO: BORING 

GRAB: START FINISH 

WATER LEVEL UNKNOWN TIME TIME 

TIME 1330 1340 

DATE DATE DATE 

CASING DEPTH 13-Apr-98 13-Apr-98 

SURFACE CONOITIONS: ASPHALT PAVEMENT 

WEATHER SUNNY 70F 

GREENIBROWN SANOY SOIL 

SAMPLE NBCT200S120101 

GREENIBROWN SANOY SOIL - NO ODOR 

EI!ICQUI!lIEBEC QElSIBUCIIQI!I (ElLCG EQUI!IDATIQl!Il -

ElQBII!IG IEBMII!IAIEC 

- ( 
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ENVIRONMENTAL DETACHMENT JOB ORDER: T-SAP 200 CUENT: SOUTHDIV 

CHARLESTON DRILLING METHOD: BORING NO. 200S13 

SOIL BORING LOG HAND AUGER SHEET 1 OF 1 

SAMPLING METHOD: BORING 

LOCATION OF BORING: BLDG NS200 (CSC 2) "'~AP'O. 
UI'V"\D. START FINISH 

2224 SOUTH HOBSON AVEN"UE WATER LEVEL 6'BGS TIME TIME 
NORTH CHARLESTON SC 

TIME 1355 1345 1355 

NORTHING: 371393.09 EASTING: 2325032.71 DATE 13-Apr-98 DATE DATE 

ELEVATION: "7.88 Ft. mIl CASING DEPTH: 13-Apr-98 13-Apr-98 

H ~ " :x: SURFACE CONDITIONS: ASPHALT PAVEMENT 
a: ~" !!;ffi z z I>. 
Ww ~ ~ c_ r>- ~ -'I>. :x:~ en-, <::IE WEATHER SUNNY 70F 1>.> . ~ ... en ~ l!i :;:1>. WI>. ... W 

" ~ ... g 1>.< o~ a: I>. I>.w 
~ wu. -' 

en ~u iii en ~- e 0 
z ~ 0 en 

/ V 0_ 

/ V 1_ 

/ V 0.00 2_ SANDY BROWN SOIL - NO ODOR 

/ V 3_ 

I-

/ V 90.00 4_ GREEN/BROWN SANDY MOIST SOIL - NO ODOR 

-
/ V 51-

HA / ~ 
17i 61* BROWN SANDY VERY MOIST SOIL - NO ODOR 

SAMPLE NBCT200S130103 
f-' 

/ / 7 r-

/ / 8 
l-
f-

/ / 
9f-

of-

/ / 
If-

/ / 
_ 2 f-

/ / 
3f-L / 
4-

L / 
5'-

/ / 
/ / 

6-

/ / 7_ 

/ / 8e.. 

/: / 9_ 

/ / 
0-
-

a eA-1:I 9 



, 

, 

, 

W 
I

>-< 
1110 

ENVIRONMENTAL DETACHMENT JOB ORDER: T-5AP200 CUENT: SOUTHDIV 

CHARLESTON 
DRILLING METHOD: BORING NO. 2OOS14 

SOIL BORING LOG HAND AUGER SHEET 1 OF 1 

SAMPLING METHOD: BORING 

LOCATION OF BORING: BLDG N5200 (CSC 2) GRAB: ~TART FINISH 
2224 SOUTH HOBSON AVENUe WATER LEVEL 5'BGS TIME TIME 
NORTH CHARLESTON SC 

TIME 1415 1400 1415 

NORTHING: 371390.34 EASTING: 2325046.79 DATE 13-Apr-98 DATE DATE 

ELEVATION: :7.91 Ft. msl CASING DEPTH· 13-Apr-98 . 13-Apr-98 

M !Yf 
0 

" SURFACE CONDITIONS: ASPHALT PAVEMENT 
a: ... .... a: z z 11. 
Ww 00 ~~ 15- ~t;; ~ ...JQ. ,,;;:; i1i~ WEATHER SUNNY 70F 11.>- ;< § .... Ul <! i!l ~~ Q.w 0 
~ .... 

11.< w a: 11. w'" ...J 
~u 

~ 
...J< ~- is Ul w IIIUl 0 

~ 

z 0 Ul 

V Y 0 

1 l-

V / l-

V / 130 21- SANDY GREEN/BROWN SOIL - NO ODOR 
l-

V / 31-

V / 575 41- GREEN/GRAYfTAN SOIL - HEAVY PETRO ODOR 

HA V ~ 
671 

51* 
GREEN/BROWN CtA Y SOIL - VERY MOIST - STRONG 

PETRO ODOR SAMPLE NBCT200S140103 

/ V 6c-

l-

V V 7c-

/ V 8_ 

/ V 9_ 

/ V 0_ 

/ V .1 _ 

/ / - 2 -

/ / 3-, 

/ / 
4-
-

~. / 
5--

/ / 
6-
-

/ / 7_ 

/ / 8_ 

/ / 9~ 

/ / 0_ 

t-'a 9 eA-9 
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ENVIRONMENTAL DETACHMENT JOB ORDER: T·SAP200 CLIENT: SOUTHDIV 

CHARLESTON 
DRILLING METHOD: BORING NO. 200S15 

SOIL BORING LOG HAND AUGER SHEET 1 OF 1 

SAMPLING METHOD: BORING 

LOCATION OF BORING: BLDG NS200 (esc 2) ~OA"'_ 
ulV'\D. START FINISH 

2224 SOUTH HOBSON A VEN'UE WATER LEVEL UNKNOWN TIME TIME 
NORTH CHARLESTON SC 

TIME 845 855 

NORTHING: 371386.04 EASTING: 2325066.24 DATE DATE DATE 

ELEVA'TJON: 8.97 Flo msl CASING DEPTH' 14-Apr·98 14-Apr·98 

VI M 
C!) % SURFACE CONDITIONS: ASPHALT PAVEMENT 

'" 
.... ... ", z z a.. 

Ww OC!) ~w 5_ 
i'" ~ ""'a.. %~ en"", <::; 

WEATHER SUNNY 70F 
~~ ,""II) ~ I!i ~o.. wo.. ... w C!) 

0..< 0::; "'a.. o..W 
~ 

w .... :! 
II) ~u a~ ~- 0 0 

~ 0 en z 

/ V 0 

/ V 1 

2r, HA / ~ 
2.00 BROWN SANDY SOIL • NO ODOR 

1* SAMPLE NBCT200S150101 

/ ~. 
3f-

4r-

/ V 1.00 BROWN CLAY SOIL • NO ODOR 

5r-

/ ~. 
OSSIBLlCIIOM EMCO!JNTEBEIl . ElOBIMG IEBMIMIlIEIl 

sr-V V 
7r-V / r-

V / 
8'-

r-

V V 9' 

V V 0 

V V 1 

V V • 2 

/ / '3 

V / 4 

V V 5 

V / 6 

/ V 7 

8r-

/ V 
9r-

/ V r-

V V 
or-

f-

ageA-1o 
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ENVIRONMENTAL DETACHMENT JOB ORDER: T-SAP 200 CLIENT: SOUTHDIV 

CHARLESTON 
DRILLING METHOD: BORING NO. 200S1.6 

SOIL BORING LOG HAND AUGER SHEET 1 OF 1 

SAMPLING METHOD: BORING 

LOCATION OF BORING: BLDG NS200 (CSC 2) ~DlI.ltI. """,,,",W. START' FINISH 
2224 SOUTH HOBSON AVENUE WATER LEVEL UNKNOWN TIME TIME 
NORTH CHARlESTON SC 

TIME 900 910 

NORTHING: .371366.12 EASTING: 2325061.11 DATE DATE DATE 

ELEVATION: 19.11 Ft. msl CASING DEPTH' 14-Apr-96 14-Apr-9S 

~ H 
0 :I: SURFACE CONDITIONS: ASPHALT PAVEMENT 

er u. >-er z z "-
Ww ~ ::! 00 ~w 0- i>- ~ -Ja. :I:~ ~~ 

<::E >-w WEATHER SUNNY 70F a.> z w >-rn ;\ l!l wa. 0 
~ .... 

- ~ a.< era. a. w 
~ w'" -J 

ill ~'-' -J< ~- 5 "' m"' c 
~ 

~ rn· z 0 

./ V Of-

./ ~ 1 f-

v-:: ./ 76.00 2 BROWNfTAN CLAY SOIL - NO ODOR 

V ./ 3 

V V 123 4 BLACK/BROWN CLAY SOIL - NO ODOR 

~ V 5 

HA 

~ ~ 
S55 6 MOIST GREENIBROWNIBLACK SOIL - NO ODOR 

SAMPLE NBCT200S160103 

./ ./ 7f- EtiCOUNTEBEtl WQOtlEti OIlSIBU(;I)Otl - 1l0BltlG 
IEBMltlllIEtl 

V ./ 
Sf-

f-

V V 9 

V V 0 

V ./ 1 

'/ ./ ·2 

3f-

./ ./ f-

./ V 4f-
f-

V V Sf-

~ ./ 6f-

7f-

V' ./ 
Sf-

l/: ./ 
~ V 9 

./ V 0 

ageA-11 
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ENVIRONMENTAL DETACHMENT JOB ORDER: T-SAP200 CLIENT: SOUTHDIV 

CHARLESTON 
DRILLING METHOD: BORING NO. 200S17 

SOIL BORING LOG HAND AUGER SHEET 1 OF 1 

SAMPLING METHOD: BORING 

LOCATION OF BORING: BLDG NS200 {esc 2} GRAS: START FINISH 
2224 SOUTH HOBSON AVENUE' WATER LEVEL 6'BGS TIME TIME 
NORTH CHARLESTON SC 

TIME 950 930 950 

NORTHING: 371346.98 EASTlNG: 2325055.39 DATE 14-Apr-98 DATE DATE 

ELEVATION: 9.04 Ft. msl CASING DEPTH 14-Apr-98 '14-Apr-98 

H ~ 
<!) :r SURFACE CONDITIONS: ASPHALT PAVEMENT er ~<!) >-er z z a.. 

Ww ~~ 0_ :;::>- ~ -'a.. :r~ <:::E 
~~ . ~ >-'" ~ I!I ~~ wa.. >-w <!) a.. w 

~ a.. < 
~ 

era.. w'" -' < ~() -,< ;ri- O '" .,,,, 0 
~ 

~ '" z 0 

/ V 01-

/ ~ 
11-

21-

/ ~ 
0.00 SANDY BROWN SOIL - NO ODOR 

31-

/ / 
HA / ~ 

1577 4 MOIST SANDY GRAY/GREEN SOIL - NO ODOR 

SAMPLE NBCT200S170102 

/ / 5 

61-V / 1350 MOIST GREENIBLACK SOIL - NO ODOR 

7':-V / 
V / 8 

V / 9 

V / 0 

V / 1 

V / -2 

V / 3 

V / 4 

V / 5 

V / 6 

V / 7 

V / 8 

/ V 9 

/ V 0 

ageA-1L 
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ENVIRONMENTAL DETACHMENT JOB ORDER: T-SAP 200 CLIENT: SOUTHDIV 

CHARLESTON DRILLING METHOD: BORING NO. 200518 
SOIL BORING LOG HAND AUGER SHEET 1 OF 1 

SAMPLING METHOD: BORING 
I n~ATII"\"" I"\~ ClnDn.""":. lell r"\'" ... ro ....... ,,..roo,.. .. , 
....... ~ •• "" ...... , w ..... ,,, ............. U\;I I"~"VU ,"'..,'" ~J GRAB: START FINISH 

2224 SOUTH HOBSON AVENUE: WATER LEVEL UNKNOWN TIME TIME 
NORTH CHARLESTON SC 

TIME 1000 1010 

NORTHING: '371328.36 EASTlNG: 2325048.85 DATE DATE DATE 

ELEVATION: -8.78 Fl. msl CASING DEPTH· 14-Apr-98 14-Apr-98 

~ Yf 
C) :t: SURFACE CONDITIONS; ASPHALT PAVEMENT a:: ... ~ ffi- Z Z 0. 

Ww OC) o- j; ... ~ -'0. :t:i!: "'-' ~ii: WEATHER SUNNY 70F 0.>- 3: ~ ... '" ~ ~ ;;:0. ... W C) o.W 
:l!'" 0.< 

~ 
0:; a::~ w'" -' 

'" ~ ~u as ~ . ~ 0 0 
z ~ 0 '" 

V / 01-

V ~ 
11-
l-

V ~ 
0.00 21- BLACK/BROWN SOIL - NO ODOR 

I-

/ V 31-

4~ HA / l/: 304 BLACK CLAY SOIL - NO ODOR 
SAMPLE NBCT200S1801D2 

/ V Sf-' OBSIBUCIION ENCOUNTFBEC - BOBINtl IEBMIN6IEC 
I-

/ V Sf-

7f-V V l-

V V 8f-
f-

V V 
gf-

f-

V V Of-
l-

V V 1f-

'l-

V V -2 >-

V V 
3-

l-

V V 
4-
-

V V 51--

V V 
S-

r-

V V 
7--

/ V 8r-

V V 9 

V V a 

ageA-13 
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ENVIRONMENTAL DETACHMENT JOBOROER: T-sAP200 CLIENT: SOUTHDIV 

CHARLESTON 
DRIlliNG METHOO: BORING NO. 200S19 

SOIL BORING LOG HAND AUGER SHEET 1 OF 1 

-.- SAMPLING METHOD: BORING 

LOCATION OF BORING: BLDG NS2QO (esc 2) .. RAB: START FINISH 
2224 SOUTH HOBSON AVENUe WATER LEVEL UNKNOWN TIME TIME 
NORTH CHARLESTON SC 

TIME 1020 1030 

NORTHING: 371340.99 EASTING: 2325034.11 DATE DATE DATE 

ELEVATION: 8.88 Ft. msl CASING DEPTH' 14-Apr-98 14-Apr-98 

H ~ 
(!) 

'" SURFACE CONDITIONS: ASPHALT PAVEMENT a: ... ....a: ;;:; z a. 
Ww ~ il! 

O(!) !!:w 0- ;r .... ~ ...Ja. "';;:; "'...J ~~ a.> ~ ~ .... '" <! ~ ;;:0. .... w (!) WEATHER SUNNY 70F 
~ .... § 0.« o:! "'a. a. w 

w w'" ...J 
J!jU ~ ...J« ~- 5 '" Ill'" 0 • i '" z 0 

:/ :/ 0 

:/ :/ 1 

:/ :/ 401 2 GREENIGRA Y SANDY SOIL - NO ODOR 

:/ :/ 3 

HA V ~ 
1201 4 BLACK MOIST SOIL - NO ODOR 

SAMPLE NBCT200S190102 

V V Sf- QBSmI.lCIIQIII:II!:QJJNTEBI:Q @ ~. BIOS - !lOBIN!O 

sf-
TI:BMINATEQ 

V V f-

V V 7f-

V V 8f-

V :/ 9f-

V V O~ 

V V 1 r 

V '/ - 2 
r 

V '/ 3 

V '/ 4,-

~ / 5 

V V S 

V V 7 

V V 8 

:/ V 9 

V V Of-

a 9 eA- 14 
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ENVIRONMENTAL DETACHMENT JOB ORDER: T-SAP 200 CLIENT: SOUTHDIV 

CHARLESTON 
DRILLING METHOO: BORING NO. 200S20 

SOIL BORING LOG HAND AUGER SHEET 1 OF 1 

SAMPLING METHOD: BORING 

LOCATION OF BORING: BLDG NS200 {esc 2} GRAB: START FINISH 
2224 SOUTH HOBSON AVENUE' WATER LEVEL UNKNOWN TIME TIME 
NORTH CHARLESTON SC 

TIME 1045 1045 

NORTHING: 371328,59 EASTING: 2325020.16 DATE DATE DATE 

ELEVATION: ,8.15 FI. msl CASING DEPTH 14-Apr-98 14-Apr-98 

Vi Yf 
" l: SURFACE CONDITION~: GRASS LAWN 

lS" ~.ffi 
z a: 0_ z 0. 

Ww : ~ i .... ~ ""0. l:~ 2 ~ en .... <::; WEATHER SUNNY 70F 0.>- .... en ~ ~ ;:0. WOo .... w 
" Q.w 

~ .... § 0.< 
~ 

0::; a: 0. w'" .... 
~u .... < <- a en men 0 

~ ~ fi Vl 

/ / 0 

V V 1 

HA V V, 187 ·2 BLACKIGRA Y SAND SOIL - NO ODOR 
SAMPLE NBCT200S200101 

V V 3r- QBSIBI!t:IIQ~ E~t:QL!~IEBEQ - BQBI~G IEBMI~IEQ 

~ V 4r-

V ~ 
5r-

r-

V V sr-

7r-V V 
8r-V / 
9r-

V / 
or-V :/ 
lr-

V :/ 
/ :/ '2 r-

3r-V / 
4r-

/ / 
5r-V / 6e-V / 
71-

/ V l-

V / 8 

V V 9 

V V 0 

a e A - 10 9 



>
III 

" :r , c.; 

~ 
>< 
IDO 

ENVIRONMENTAL DETACHMENT JOB ORDER: T-5AP 200 CLIENT: SOUTHDIV 

CHARLESTON 
DRILLING METHOD: BORING NO. 200S21 

SOIL BORING LOG HAND AUGER SHEET I OF I 

SAMPLING METHOD: BORING 

LOCATION OF BORING: BLDG NS200 (CSC 2) GRAB: STAAT FINISH 
2224 SOUTH HOBSON AVENUE' WATER LEVEL 4'BGS TIME TIME 
NORTH CHARLESTON SC 

TIME 1400 1350 . 1400 

NORTHING: 371418.10 EASTING: 2325047.16 DATE 16-Apr-98 DATE DATE 

ELEVATION: 6.69 Fl msl CASING DEPTH 16-Apr-98 16-Apr-98 

I~ Yf 
C> :r SURFACE CONDITIONS: ASPHALT PAVEMENT 

a: "- >-a: z z a. 
Ww 

~ ~ 
OC> !!:w c- I>- ~ -'a. :r~ en-' <::; SUNNY WEATHER. 78F 0.> >-en ;;::0. wo. >-w C> 

~>- ~ 
0.< 0::; a: 0. o.W 

-' wu -,< ~-
w"- 5 '" 0 Ill'" 0 

z ~ 0 '" 

V /' 0 

If-V L 
2~ HA V /': 82.00 GREEN CLAY SOIL - SLIGHT MOISTURE - NO ODOR 

SAMPLE NBCT200S210101 

~ V 3f-' 
f-

V V 35.00 4f- DARK GRAY VERY MOIST SOIL - NO ODOR 

~ V Sf-
_r-

L V of-

V V 7 

V V 8 

/ V 9 

/ V 0 

V V 1 

/ V -2 

/ V 3 

/ V 4 

/ V 5 

/ V 6 

/ ~ 
7 

/ / 8 

/ V 9 

/ V 0 

a eA-ltl 9 
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ENVIRONMENTAL DETACHMENT JOB ORDER: T-5AP200 CLIENT: SOUTHDIV 

CHARLESTON 
DRILLING METHOD: BORING NO. 200S22 

SOIL BORING LOG HAND AUGER SHEET 1 OF 1 

, SAMPLING METHOD: BORING 

LOCATION OF BORING: BLDG NS200 (CSC 2) r::RA.B: STARi FiNiSH 
2224 SOUTH HOBSON AVENUe WATER LEVEL 4'BGS TIME TIME 
NORTH CHARLESTON SC 

TIME 900 855 900 

NORTHING: 371445.30 EASTING: 2325045.63 DATE 17-Apr-98 DATE DATE 

ELEVATION: 5.95 Ft. msl CASING DEPTH: 17-Apr-98 17-Apr-98 

~ ~ 
0 ::t: SURFACE CONDITIONS: ASPHALT PAVEMENT 

a: ... I-a: z z .Q. 
Ww 00 \!ow c_ 

~I- ~ ::t:~ tn-' ~~ -'Q. ~ . ;!:Q. I- w WEATHER OVERCAST. TEMPERATlJRE IN 70s Q.>- I-.tn ~ ~ Q.w 0 
~I- Q.< 

~ 
O::i! a:Q. w'" -' l!5() -,< ~- C II) IIItn 0 

~ 0 tn. 

V V 0 

V / 1 

V V 34.00 2 GRAY SANOY MOIST SOIL - SEWER ODOR 

V V 3 

HA V ~ 
186.0 4 BLACK CLAY MUD - SEWER ODOR 

SAMPLE NBCT2DOS220102 

V / 5 

/ / 6 

/ / 7 

/ / 8 

/ / 9f-

/ / Of-

/ V 1f-

V V -2 
f-

f-

/ /1 3r-

V / 4>-

r-

/ /1 5>-

/ /1 6r-

V / 7>-

V V 8_ 

V / 
9"--

V / 0_ 

a e A -17 9 
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ENVIRONMENTAL DETACHMENT JOB ORDER: T-sAP 200 CUENT: SOUTHDIV 

CHARLESTON 
DRILLING METHOD: BORING NO. 200S23 

SOIL BORING LOG HAND AUGER SHEET 1 OF 1 

, SAMPLING METHOD: BORING 

LOCATION OF BORING: BLDG NS2QQ (CSC 2) GRAS: START FINISH 
2224 SOUTH HOBSON AVENUE WATER LEVEL 4' BGS TIME TIME 
NORTH CHARLESTON SC 

TIME 850 840 850 

NORTHING: 371450.83 EASTING: 2325026.26 DATE 17-Apr-98 DATE DATE 

ELEVATION: 5.82 Ft. msl CASING DEPTH· 17-Apr-98 . 17-Apr-98 

Yf ~ 
t!) :r SURFACE CONDITIONS: ASPHALT PAVEMENT 

a: ... >-a: z z Il. 
Ww Ot!) !k: w . 5- ,,>- i:'i ...Ill. :r~ "'...I <~ WEATHER OVERCAST. TEMP IN 70s Il.>- z w t'" iii ~ ;;:Il. 

il!8:: 
>-w Cl - > Il. w 

~>- .§ w< w O~ W'" ...I 

'" OU ~ oj", ~- 0 0 ~ 
~ II] 

z 0 

/ V 01-

/ V 11-

/ V 1.90 21- GRAY SANDY SOIL - SEWER ODOR 

/ V 31-

HA / k(: 804 4h GRAyrrAN CLAY SOIL MOIST STRONG SEWER ODOR 

~ SAMPLE NBCT200S230102 

V V 51-

V / 
6e-

V / 7 

V / 8 

V / 9 

V V 0 

V V 1 

V V -2 

V V 3 

V V 4 

V V 5 

V V 6 

/ V 7 

/( k" 8 

91-V V l-

V V OI-
l-

a eA- Hl 9 
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ENVIRONMENTAL DETACHMENT JOB ORDER: T-SAP 200 CLIENT: SOUTHDIV 

CHARLESTON 
DRILLING MEil-IOD: BORING NO. 200S24 

SOIL BORING LOG HAND AUGER SHEET 1 OF 1 

SAMPLING METHOD: BORING 

LOCATION OF BORING: BLDG NS200 (CSC 2) GRAB: START FINISH 
2224 SOUTH HOBSON AVENUE WATER LEVEL 4'BGS TIME TIME 
NORTH CHARLESTON SC 

TIME 935 925 935 

NORTHING: 371459.92 EASTING: 2325049.8; DATE 17-Apr-98 DATE DATE 

ELEVATION: !i.SS Flo msl CASING DEPTH; 17-Apr-98 17-Apr-98 

Yf ~ 
(!) l: SURFACE CONDITIONS: ASPHALT PAVEMENT 

15(!) 
>-0: z II: 5_ z· "-Ww !!ow i>- ~ -',,- l:~ . ~ 0-' <:0 WEATHER OVERCAST, TEMPERATURE IN 70s ~~ ~ ~ >-0 ~ ~ ii:"- w"- >-w (!) 

"-< 0:0 11:"- "-w 
~ w'" -' < ~ gjU as ~. <- 0 0 0 
~ > 0 z 0 

'/ V 01-
. 

V V 11-

HA V V, 290 2~ DARK GRAY SANDY MOIST SOIL - SLIGHT SEWER ODOR 

SAMPLE NBCT200S240101 

V V 3f-' 

41-V V 220 DARK GRAY MUDDY SOIL - STRONG SEWER ODOR 

51-V L 
61-V V- I-

V V 71-
l-

V V- 8' 
'-

V V 9 

'/ V 0 

V V 1 

'/ '/ . 2 

'/ V 3 

V V 4 

V V 5 

V V 6 

V V 7 

'/ '/ 8 

V '/ 9 

V '/ 0 

a e A - 19 9 



ENVIRONMENTAL DETACHMENT JOB ORDER: T-SAP200 CLIENT: SOUiHDIV 

CHARLESTON 
DRILLING METHOD: BORING NO. 200525 

SOIL BORING LOG HAND AUGER SHEET 1 OF 1 

SAMPLING METHOD: BORING 

LOCATION OF BORING: BLDG NS200 (CSC 2) nOAe . 
..... ~&;;II. START FINISH 

2224 SOUiH HOBSON AVENUe WATER LEVEL UNKNOWN TIME TIME 
NORTH CHARLESTON SC 

nME 1325 1332 

NORTHING: 371395.95 EASnNG: 23250B3.75 DATE DATE DATE 

ELEVATION: 9.43 Ft. msl CASING DEPTH· 16--Apr-9B 16-Apr-9B 

In ~ 
0 :J: SURFACE CONDITIONS: ASPHALT PAVEMENT 

0:: :So 1-0:: Z Z 0. 
Ww IS 1::! !!:w c_ 

i~ il! "'0. :J:~ en ... LIi~ 0.)- ~ ~ I-en ~ 11 ;;:0. I- w 0 SUNNY WEATHER. 7BF 
~I- 0.< 0:1 0::0. Q.w 

~ w'" ... 
~ ~u ... < ~- 5 en ",en 0 ~ 

~ en z 0 

V V 0 

1 f-V V f-

V V 3.00 2r- BROWN SANDY SOIL - NO ODOR -

V V 3r-
'-

HA V ~ 
33.00 

4* 
BLACK/BROWN MUD - SLIGHT SEWER ODOR 

SAMPLE NBCT200S260102 

V V 5f- QIlSIBIJCIIQtI EtlCQI.INTEBEO - IlQBltI!J IEBMltleIEO 

V V 6_ 

V / 7 

V / B 

/ / 9 

I 
'/ V 0 

V V 1 

'/ V - 2 

, 

/ / 3 

'/ / 4 

V / 5 

V / 6 

/ '/ 7 

/ V B 

/ V 9e-. 

/ V 
0'-

age A - 20 
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ENVIRONMENTAL DETACHMENT JOB ORDER: T-SAP200 CLIENT: SOUTHDIV 

CHARLESTON 
DRILLING METHOD: BORING NO. 200S26 

SOIL BORING LOG HAND AUGER SHEET 1 OF 1 

SAMPLING METHOD: BORING 

LOCATION OF BORING: BLDG NS200 (CSC 2) GPJ.S: START FINISH 
2224 SOUTH HOBSON AVENUe WATER LEVEL S'BGS TIME TIME 
NORTH CHARLESTON SC 

nME 1320 1308 1320 

NORTHING: 371360.33 EASTING: 2325079.94 DATE lEj-Apr-98 DATE DATE 

ELEVATION: :9.51 Ft. msl CASING DEPTH' 16-Apr-98 16-Apr-98 

M 1J1 
0 :r SURFACE CONDITIONS: ASPHALT PAVEMENT 

a: :So ~a: z z 0. 
Ww ~ w !!::w 0_ :;:~ ~ -'0. ~ ~ i!'~ ~ " i~ <::0 ... w SUNNY WEATHER, 78F 
~~ ~ ~ wo. o.W C!) 

~ 
0.< 

~ 
0::0 a: 0. w'" -' < ~tJ -,< ~- 5 '" "'''' 0 

~ '" z 0 

V V 0 

~ V 1 

/ V 2.60 ·2 SANDY TAN SOIL - NO ODOR 

31-

~ V 
41-V V 185 SANDY BROWN MOIST SOIL - NO ODOR 

I-

/ ~ 
51-

6~ t-'.A 

~ ~ 
314 GREENIBROWN MOIST CLAY - NO ODOR 

SAMPLE NBCT200S260103 

V / 7
r 
l-

V / 81-

V / 91-

V / 01-

V / 
II-

I-

V / - 2 
l-

31-V / l-

V V 41-

V V 51-

V / 61-

V V 71-
l-

V V 
8'-

l-

V V 9'-
:-

V V 
0-

a e A -;<1 9 
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ENVIRONMENTAL DETACHMENT JOB ORDER: T-SAP 200 CLIENT: SOUTHDIV 

CHARLESTON 
DRILLING METHOD: BORING NO. 200527 

SOIL BORING LOG HAND AUGER SHEET 1 OF 1 -
SAMPLING METHOD: BORING 

LOCATION OF BORING: BLDG NS200 (esc 2) I"'!.O A rio. 
,"""",g. START FINISH 

2224 SOUTH HOBSON AVENUE WATER LEVEL 6'BGS TIME TIME 
NORTH CHARLESTON SC 

TIME 908 855 908 

NORTHING: 371322,95 EASTING: 2325069.81 DATE 16-Apr-98 DATE DATE 

ELEVATION: 19.41 Ft. msl CASING DEPTH 16-Apr-98 16-Apr-98 

~ H 
C!l l: SURFACE CONDITIONS: BARE SANOY SOIL 

'" l50 .... '" z Z Q. 
Ww ~W 5_ J: .... ~ .... Q. l:~ ~ . "' .... <:::;; SUNNY WEATHER, 70F ~~ ~ ~ .... '" ~ ~ ;;:Q. WQ. ....w C!l 

~ 
Q.< 0:::;; "'Q. Q.w 

i w"- .... < ~u .... < §- is '" ",,,, 0 
% 0 '" 

V V 01-

V V 11-

V V 1.60 21- BLACK/BROWN SAND - NO ODOR 

V V 3i-
:-

~ V 1.10 4'- BLACKITAN CLAY SOIL - NO ODOR 
'-

V V 
5'-

HA V v: 2.30 6 BLACK/GRAY/GREEN SAND - MOIST - NO ODOR 
SAMPLE NBCT200S270103 

V V 7 

V V 8 

V V 9 

01-V V l-

V V 11-

- 2 l-V V 
31-

V V i-

V V 4i-

V V 
51-

i-

V V 61-

7e-

V V 
V V 8:-

V V 9 

V V 0 

age 1\ - a 



>
<D 

'" l: 
U 

~ 
>-< 
<DO 

ENVIRONMENTAL DETACHMENT JOB ORDER: T-SAP200 CLIENT: SOlITHDIV 

CHARLESTON 
DRILLING METHOD: BORING NO. 200S2~ 

SOIL BORING LOG HAND AUGER SHEET 1 OF 1 . SAMPLING METHOD: BORING 

LOCATION OF BORING: BLDG NS200 {esc 2} ............. -
UI"V'\C: START FINISH 

2224 SOUTH HOBSON A VENUI: WATER LEVEL UNKNOWN TIME TIME 
NORTH CHARLESTON SC 

TIME 915 950 

NORTHING: 371309.55 EASTING: 2325042.50 DATE DATE DATE 

ELEVATION: 8.54 Ft. msi CASING DEPTH' 16-Apr-98 16-Apr-98 

~ H 
C! l: SURFACE CONDITIONS: GRASS LAWN 

a: ~C! ~~ 
z Z Q. 

Ww 0_ i .... ~ .... Q. o ~ 

i!'~ <:::; 

h ~ !i! <Ii !! ~!i WQ. .... w C! SUNNY WEATHER. 70F Q.w 

~ 
Q.< 

i 
a:Q. wu. .... 

~ ~u iiI~ ~- 0 0 
~ 0 '" 

V ~ Or-

V V 1r-
r-

V V 0.00 2r- BROWN SANDY SOIL - NO ODOR 
f-

V V 
3r-

r-

HA V ~ 
15.6 4 BLACK SANDY SOIL - NO ODOR 

SAMPLE NBCT200S280102 

V V 2.50 5 BLACK SANDY SOIL - NO ODOR 

QElSIB!JQIIQt! Et!!::Q!JNTEBEIl - IlQBING ]l;RMINATED 

V V 6 

V V 7 

V V 8 

V V 9 

Y Y 0 

V V 1 

V V - 2 

/ / 3 

'/ '/ 4 

L L 5 

'/ '/ 6 

'/ V 7 

'/ V 8 

V V 9 

/ / 0 

a eA-~;j 9 



;.. 
'" '", 

:x: u 

~ 
>< 
",0 

ENVIRONMENTAL DETACHMENT JOB ORDER: T-5AP 200 CLIENT: SOUTHDIV 

CHARLESTON 
DRILLING METHOD: BORING NO. 200S29 

SOIL BORING LOG HAND AUGER SHEET 1 OF 1 

SAMPLING METHOD: BORING 

LOCATION OF 80RrNG: BLDG NS200 (esc 2) GRAB: START FINISH 
2224 SOUTH HOBSON AVENUE WATER LEVEL 6' BGS TIME TIME 
NORTH CHARLESTON SC 

TIME 1015 955 1015 

NORTHING: 371318.83 EASTING: 2325018.67 DATE 16-Apr-98 DATE DATE 

ELEVATION: 7.76 Ft. msl CASING DEPTH· 16-Apr-98 16-Apr-98 

H ~ 
C!) :x: SURFACE CONDITIONS: GRASS LAWN ... 1-0:: Z 0:: OC!) I!:w 0_ Z Il. 

Ww ~I- ~ -'Il. :x:i;!; en-, 
'H SUNNY WEATHER 70F Il.> z w I-en ~ i!i ~~ I- w C!) 

~I- - ~ Il.< o::~ Il. w 
~ W'" -' 

en ~ gsu cS~ ~ 0 0 ~ 

~ III z 0 

/ / Of-

/ V 1f-

/ V 0.00 2f- BROWN SANDY SOIL - NO ODOR 

V V 3f-

f-

/ V 0.00 4f- GRAY SANDY MOIST SOIL - NO ODOR 

/ V 5f-
f-

HA / ~ 
0.00 

6* 
DARK MUDDY SOIL - NO ODOR 

SAMPLE NBCT200S280103 

V V 7
U 

-

V V 
8-

9-

V V 
0-

V V 
~ V 1 

/ / '2 

/ / 3 

/ / 4 

L / 5 

/ / 6 

/ V 7 

~ V 8 

/ V 9c-

C-

L V dc-

a 9 eA-:l4 



ENVIRONMENTAL DETACHMENT JOB ORDER: T-sAP200 CLIENT: SOUTHDIV 

CHARLESTON DRILLING METHOD: BORING NO. 200S31 

SOIL BORING LOG HAND AUGER SHEET 1 OF 1 

SAMPLING METHOD: BORING , 
LOCAT!ON OF BOR!NG: BLDG NS2CC (esc 2) GRAB: SrAH.T FINISH 

2224 SOUTH HOBSON AVENUEr WA 1'ER LEVEL 6'BGS TIME TIME 

" 

NORTH CHARLESTON SC 
TIME ino 900 910 

NORTHING: 371401.16 EASTING: 2325076.07 DATE 24-Apr-98 DATE DATE 

ELEVATION: '9.11 Ft. msl CASING DEPTH 24-Apr-98 24-Apr·98 

Yl 0; " :l: SURFACE CONDITIONS: ASPHALT PAVEMENT 

'" 
... Ii: '" . Z Z ... 

Ww ~ w 0" _w 5- i .... ~ ........ 
~ ~ i!=~ "' ..... <:::; 

WEATHER SUNNY 68F ~~ ~ l!i 3:'" w ... .... w " ... < 0:::; "'!!:, 
... w 

i w'" ..... < ~u ..... < § 0 '" ~ Ill'" C 
z 0 '" 

/ / Or-

V V lr-

2r-V V 0,00 TAN SANDY SOIL - NO ODOR 

3r-V V r-

V V 0.00 4r- BLACK MUDDY SOIL • SEWER ODOR r-

V V 5"-

HA V ~ 
0.00 6 BLACK MUDDY SOIL - STRONG SEWER ODOR 

SAMPLE NBCT200S310103 

V V 7r-

V V 8 

V V 9 

V V 0 

V / 1 

V /' -2 

V V 3 

V ,/ 4 

V V 5 

V V 6 

V V 7 

V V 8f-

V V 9f-

/ V Of-

a e A- LO 9 



, -
J i'W:;,LJ_+~ONSTRUCTION D~!~ILS I 

® , 

I 
I -.-, 
I 
I 

I 

I 
I 
Y I 
01 

=...:T.-

MAF IWEU]RM.VSD 

Y 

-0 

BUlLA ,AI G ZOO &"OLME'L U~T "IAlIJI;&r,_ndtl 

WELL NUMBER NBC.'-2.00-TW-OI 
DATE OF INSTALLATION or.. / 17 / '8 
INSTALLED BY CIID"""''''''' n,UIU" .. _ ..... 

.,.. .... c .3 .. C.T10W / T .:B~ 

2..590' 1. Height of Casing above ground _===-__ 
7."1' 2. Totallenght of Riser pipe __ ......;......;= __ _ 

Z .. ID !l4Mn .. "" 4/0 

3. Type of Riser pipe ~L."'.I T'l.I~41> Pvc... 

4. Lenght of Screen ~-=':...:O=. 0:..' ______ _ 
z"rD .scH ... Dl.I&S'l/O • 

5. Type of Screen FI.U'loInI~D .. "c... ".aDs".,. 
a. S • (IVI!..UI6£.S, ... ~ • ... AI. LanD 

6. Lenght of Sump -,p...;"~C;=:T'",':=D,;:"',-=":;:t!-=..s::.~==E'£::.l/::..~ __ 

7. Depth of Boring __ ',-7,-. .::;O_·~-=c;,-.,-___ _ 
Diameter of Boring 7. 7~·'AJolII\l"'AL. 

8. Depth to Bottom of Screen _:..:15::..:.;.1......;· _-=-._. 
'bLIu..c: LS S",&,U,<.II!S -IJ O. Z. 

9. Type of filter pack ~ILTEIl..!I ... JUb 

Quanity Used -=3""7..=5:...L=b"'Sc-___ _ 
Size 10 - 30 !Ie",""" S,2£' 

10. Depth to Top of Filter Pack -7'3;..; • ..:0'-' ____ _ 
"SUUIt PE'L"' lIz. 01 B£AJnunr 

11. Type of Seal _P_£_ ..... ::o...:£T=":.s~_:_------
Quanity Used _.:..7=5,--=1...::.;1.",.s::.:... ____ _ 

12. Depth to Top of Seal -=0::.,:.:...4,--' _____ _ 

13. Type of Grout iii 0 .. Ii: 
GroutMi~u-r"';e~~'--u~l~A~-----
Method of Placement ~IJ~JA~ ____ _ 

14. Type of Well Protection tJ.~ AT IAlSr.u..AT1o", 

CON elZ..£'Tl: etA. TD e.c Pou U b 'Tf.) A,SIlMAL'T Suu"tE • 

COMMENTS: 
W44::h L ... " ... l 7.00' b~. @ 2.lw ... c 
QI:",~ ... ...11 i" "~",\l,,t-'M. 

S u ..... u ... ;./.1. L ... ,,;,,~ ",oll ~4p . 



DRILLING lOG 
;&&J S'I"O~~.aI 11& 

\ItJ £'L.L.£ AT' a.,..&...,5.ZD6 

• 

I' 

10 

. ;.;acr-zOO-'7W-O I 

NOTE: SOILS VISUALLY FIELD 
CLASSIFIED IN ACCORDANCE 
WITH THE UNifiED SOll 
CLASSIFICATION SYSTEM. 

T"W 
Qi- , 

("'I ., 

T"" 
01 • z. 
(T') 

c.&U .. L.,.,c:.. 
W~T£A. L.£VC" 4» "ToM" APRIl 
2.._10£.(,.. ~ cAS,.,C\ 
AJD7JS: AT' i.A· ,.'0 1IlDI6.I 
I /¥IFI. 

N 

~ 8J.,IoG. too 

I -

IOIA ... O 06: 11 ... " 

NitrE: ~~,.. snrrs,..·1J 
t:Al>fP" I'" 7£I&,JHk. J __ l 
1=DA.~""GI'",o~ Iif~~ 

I-__ ~ ,.11£ ~", .. ""'-.$ ... -
~:: ':::';':=:."';;~J 
P(l.D14 ~. 

-- --



-
,t IL!YA1'1:IN fOP OJ ..au 

DRIWNG LOG (Cont Sheet), /JOT C£'7/CR.II""O 

iIW).aCT TCM/IIo&A&~ "MIJ~"~C Me,,"", II/fr I INS'AA,U,JICIH 

S.uu .... c:. Z-4» PJII.NalJ.s.r'&dT ~~ CI/II1lU$tWI """ ........... 

: 
: -
: 
--

-:: 
: 

-= --
: 

-:: 
: 

-= : 
: 

-:: 
: 

-= : 
: 

-: 
: 

-= : 
: 

-:: 
: 

-= : 
: 

---
: 

-:: 
-
: 

IlMAIICS 
(D_, ..... _Iou. JqQ of 

..... t u ... .u.. II.,. .... ') 
i 

e.IIb .. ~ .... c. ... ~ t ...... 
TO 15"..0' •. o"'CJL~7"'a 
'7 •• ' ~ '1'» .... CCS&l&C' 
u ......... ,...- ,. .... ~ .. -. 



WELL CONSTRUCTION DETAILS 
- $ 

8 

4 

T I 
®! 

=....T.-

MAF I WELL.J'RM.VSO 

=',¥"§'5#§d'-i #2! 

I I , 

I=f--:-, 
I-
I-
1= 

1= 
i= 

I o 

T 

-0 

.-

-alf! ? -.. 4 paw t':.a# 

WELL NUMBER NBc:r-UJ6-TW-O z. 
DATE OF INSTALLATION 01# 117 I<JS 
INSTALLED BY ~IIAIIlLU""" E"''''--.. ... 

II£T. "llIUlC.SEcr 7 1". 8.ol11.E 

I.OS' 1. Height of Casing above ground _...;..:.,0=-__ _ 

2. Totallenght of Riser pipe _--''''-• ..;;''..;;5'-· ___ _ 
2. "rt> =u .. ,. .. ~ ~O 

3. Type of Riser pipe ~~CEl> ""''-. 

4. Lenght of Screen ,...,,-'..;;0-,-• .:;.0_' _______ _ 
Z'7l1 -''''''£I:>ULC: ~6 Ak... &.usu 

5. Type of Screen "TUIZ.QJ). .0. OlD· Sl.DT $'&1& 

0.5' l a.l·U.usUT7D 
6. LEmght of Sump ~OII.:T"lD'" Or: s~" l 

15.0' 7. Depth of Boring ___ ..",---:;==-___ _ 
Diameter of Bonng 7.75" AloIA,., At. 

S. Depth to Bottom of Screen =-:"_"'.;.. • ...;8:..· __ -;;-_ 
·'be,LL£/2.S sc<t.".c£.s·· 

9. Type of filter pack "'t>. 2. ~ 10EIL P"<Ic' SAuo 
Quanity Used _.3=-=~=-..:L:!:b:..:5:.:. ____ _ 
Size 10- 30 SClZaoU :5,2." 

10. Depth to Top of Filter Pack -,,2.;-: • ..;:5,-' ___ -:-
.. SUull.. PEL' l/'Z.·· 8£lIT .. ,,/7£ 

11. TypeofSeaJ~P..:£L.==L~~~S~==~~ ___ _ 
Quamty Used 73 I-b~. 

O.lD· 12. Depth to Top of Seal _--'~=--____ _ 

13. Type of Grout __ ---'N:.:...;:"i'7u~£"'-------
Grout Mixture __ .....::IoI"I.!:A-~ _____ _ 
Method of Placement _;::I.iJ.",~,--___ _ 

14. Type of Well Protection AJII',lI:: tlT,1I1 S "TJ"IC 

c.o""r ... oh C .. ,..J... b .. p .. "r~J .l.. A.PI. .. /+ 
SM".t:.u- • 

COMMENTS: 
W .. te .. Ie.llcl Cl+ 2. U ..... v. 1'..(,3' hjs. 
Sec.::,.....! ;.v / L.,a .. ~ We..ii ~p. 



( 

DRILUNG LOG 

BVIE"TICAL. DINe-LINED _____ 0.0. ~"OM VIE"T. 

z' 

1l.D...-.vr, 
~.,....~-----
COWT/AlUo:>OA/ 3"«T 110. z. 

;:)TE: SOilS VISUALLY FIELD 
CLASSI~i~J !N ACCORDANCE 
WITH THE UNIFIED SOIL 
CLA::'~ICATION SYSTEM. 

w".~ &.QICL. • LH_as 
c.. t.a· 141 1U~u.. ~,.,.,c. 

1---;- - ----



,j ftlVAIION lOP 0# MCIt.I 
DRIWNG LOG (Con. Sheet), NOT r.E'TE'RMlI"-Q 
PIDJICI' :rU S7JtU."tn_,. ""R"POlU&1' _~I"""""""" 

Hoi. No.tl8CT-ZC&I-~ 

W~U.S4T a~ %.DO S::O~'UT s",," 11=D~ e""lU,&;sns.,- MAlIA(. v.sr 

• 
, 

10 b < 

- ::::::::! (sp) 

-- ........ . - ........ . - ::::::::: 
.,. ........ . .;. ........ . 

, : ........ . 
J~_ - ........ . 

: ::::::::: 
-- ........ . - ........ . - ::::::::: 
- ::::::::: 

Q..USIfICATIOH 0' MAlDlALS 
(",",-I 

d 

: s.~ • .,~ TOM • ., ..... ,.r II; ... ' 

: 
-: 
: 

-= : 
-

-= --
: 

-:: 
: 

-= : 
: 

-:: 
: 

-= : 
: 

-:: -
: 

-:: 
: 
-

-:: 
---

-: 
: 

-= : 
: 

-:: 
: 
-

I 

'lC. COil lOX 011 
I(COV. , ..... PU 

en NO. 
e f. 

IEMAtICS -(0-, _. _ loa. II. 

..... t.i ... _ .. 'l~ 

ii 

'""' 



WELL CONSTRUCTION DETAILS 
n,# f = 

M:;L;,ikL C."'*IU.£ST~ N~V'"- ~W SuU.Zhll/" 2000 ~blrLu5r.s"T IAlnsr ..... n.w 

8 

I 
T I 

(6)i 
'-..:J I 

=....L-

MAF I WELlJRM.VSO 

_-..l --.J) 

WELL NUMBER ~ SCT - %00- TIU - £13 

DATE OF INSTALLATION 01.117 1 'II 
INSTALLED 8Y ~1lUi"'" EUII'~ 
berA""''''C'IU1" .... IV ... u:en- /:T. ~'Ob(£ 

1. Height of Casing above ground -..!1.:.:.4~O:::.· __ _ 

2. Totallenght of Riser pipe _.:::.S:":".:::.~_' ___ _ 
2 orb S~IIE1> .. u: -4l>. FLIlWl 

3. Type of Riser pipe T111ZAb p,,~ 

4. Lenght of Screen -"-...;I,,,D...;._O_' ______ _ 
Z ° r b SUI£b y I.E '10 Pllt:. 

5. Type of Screen 0.010" SUJT1CIJ 
0.5' (l"'e.u.~ 0 .,,'UIV SLbnB 

6. Lenght of Sump PtJUiOli O~ SCJlEl£/J 

7. Depth of 80ring ___ ==I7.~.I:J::::,..· -,-___ _ 

Diameter of 80ring 7."K"' III "tv! IAl6L.. 

8. Depth to Bottom of Screen 14. 'S' 
., bQJLL£1.t ,U'&.u"1E S Of All!). "2-

9. Type of filter pack F/L TO.. ~b. 
Quanity Used _~.:..t1::;O=-:/="=S,-~ __ _ 
Size 10- 30 s&.U~ SlU 

10. Depth to Top of Filter Pack _·.=.2:; • .;.1_' ___ _ 
"SJ-l~L p€lJ' ~z u ac."".,ne 

11. Type of Seal .....:...P.::£::;"'-=IO:T.:.:$r-:--r-____ _ 
Quanity Used _-',,=o...;.::LI::o=s:;.. ___ _ 

12. Depth to Top of Seal _--.:O~.5::.· ____ _ 

13. Type of Grout __ ---:1./:;..0:;.,:11""£7r-____ _ 
Grout Mixture __ -=./IJ::;/.:::~:-;-;:-___ _ 
Method of Placement _-'-I\J"''':.. .. '--___ _ 

14. Type of Well Protection IID~ 4T7'11/~ T/M(" 

COMMENTS: 
W~T EL ~ I'/iI..., I UOUL 1>1'-7&f2.. IN Sn>lJ-4T1.II: 

, A ~ 
",. --. .... 



DIVISION INSTAL-unOtl ISM.IET I 

~A~_ """QI. BAse (I"c>--.\ lo~ z. SMUTS 

I. ~"OJECT r» STAc.LATfO" 0& 1i4/lN._t:. ~LLS 4T 10. S'ZE AJlD T'I'~ O~ .'T1~ "l1I loiN' CWo'~" _ 1*" 

DRILLING LOG 50 ... _ AT'LAAIT"I'-

'2. IIIANUP'ACTUR.llt"S DESIGNATION 0,. DRILL 
3. D'ULLJNG AGaNCY 

ClIAQl£STaaI E)JU//ljI/.//IIIOJrAL ~MSJr TlWIl seer. 
SI/Iit CD :L4DO $A.-I 

1:1. TOTAL. NO. OP' OV..... II:UaTU".ItD 
.... HOLE NO. (~ .............. "".1 . _ . 

_N •• ....-.. iN6<::r-Zotl-71IIo03 : NDlJc 

L HAIlE OF' DRILLER 
lL ELEyATION GROUND WATER NDr~, .... 

.. D'''ECTION 0,. HOLE 
I&. DATI: HOLlE 

! .T .... TItD I CO'-LIETKa 

i 17 nu, ~B .' 1711 .. ,,,, 
tsVIE .. TIC ...... OINCI..INItD 

7. THICKN!!SS Olf OVERBURDEN 
17. ELEVATION TO~ 0" HOLE NOT ~Urrlm 

II. TOTAL CO .. I: RECOVE"., FOR BORING .. /Ao 
•• DII"H DRILLED INTO ROCK 

•• TOTAL DE"" 0'" HO!.I! 

NIA, 

17.0' 
1~j;N!TU~ °ci~S~~;"" . CEO'ir.lsr 

ELEVATION DEPTH LEGEND 
I 

CLASSI"CATION 0" MATElUAaI/ 
(D_u .,,. 

• o ~ 

: 
: 

-= = 
2.' --= 

= -= 
= -.... -

4 

DA-1tJII,. ~ 41, "lUAu. <
"T'hTu.Il€, 4PJ1GlD a, 'f.IL 

- ::::::::: .. ,-SP) W,.WT P.tQAWU~""· Y.~-o&II'I(" 
• - ::::::::: F: PoD"'I.V G"'~~I) $"'''0 W'~ 1:5.'1r ..,,, ···· .. ···1 ... 

, _ '. .I.T' 
- Z ? (!\C:) .. _ .... c; ..... " .. -a~ ... Fw ... 

" : ~ ;;: c,.u:.VEY SALIO 

5,," - ::::::::: ($1» 0\46> ..... aa-iJ, ~."' .. T1> - :::.:.::: M€I)'''''' IOU ... 4iI:>. P6olUJ( G&ADII) 

: jjlljlm SAo>O .. . -= ::::::::: = ::::::::: 
, -_HHHE 8 ........ . 
= ~ .;:r (sc.) OIlRl< Ga£OJI$H -8,.,...." ~.u ... = ~:;;: T'O M.s:O...... c.u. "II:V s..&<D 

___O;',...; ~~ 

IC'~ ~ 
:~ 
:~ 

:i:!'.r,,? 
I~' :~,.. 

--I- ---------= COIIJTIAJ I.ltl> oil{ S uu:r IIIl. Z. 

= -= : 
-= : 
: 

-

NOTE: SOILS VISUALLY FIELD 
CLASSIFIED IN ACCORDANCE 
I'IITH THE UNIFIED SOIL 
CLASSIFICATION SYSTEM. 

"CO". BOX "" 
RECOV- SAMPLE 

Utv NO. 
• I 

--------
__ E 

~ 



/ 

laI'f'AlIQN 'COP or MCU 
DRIWNG LOG (ContSheetl Ntrr ClCTCe.II\U,e. 
NQJICr l"IISTALUII'IOil DC "IOII_,...:u., I(r 1 ... ' ..... _ 
'BuJUOII" ~o ~OIIMA:L U Ir s",: I J:'Otl M£R. C!.AA tl.$lDIII NAVM. 

Q.ASS.ICATIOH 0* .... 1UlAU 
(Do. , ) 

d 
($C) CWn ...... _ ~.1. 

: .,..ot., .. C; TO-M..,,.,.. .. r 7.6 '. 

: 
-: 
: 

-= : 
: 

-:: 
: 

-= : 
: 

-:: 
: 

-= = : 
-: 
: 

-= : 
: 

-: 
---

-:: 
---

-:: 
---

-: 
: 

-= -
: 
-

~ COli 
IfC:OV. 

!11' 

• 

'Ol 011 SAM'U 
NO. 
r , 

HoI. No.N8CT-Z<lO-'nU-< 

IEMAIICS 
(DrUJi8, _.. ....-r •• .",. -t 
_, .... .u .. il.,.v.-." 

If 

$5',., .............. ""6&OCCal a ... ...., 
0· .... 



APPENDIXB 

ANALYTICAL LABORATORY DATA 

SOIL AND GROUNDWATER 



, 
Table E-l 

Soil Sample Cross-Reference List 
Fonner Building NS200 (NOAA CSC-2) 

2224 South Hobson Avenue 
North Charleston South Carolina 

DET Laboratory No. 

SPORT0645-l 
SPORT0646-l 
SPORT0646-2 
SPORT0646-3 
SPORT0646-4 
SPORT0646~5 

SPORT0655-l 
SPORT0655-2 
SPORT0655-3 
SPORT0655-4 
SPORT0655-5 
SPORT0655-6 
SPORT0655-7 
SPORT0655-8 
SPORT0655-9 
SPORT0655-1O 
SPORT0658-l 
SPORT0658-2 
SPORT0658-3 
SPORT0658-4 
SPORT0658-5 
SPORT0658-6 
SPORT0658-7 
SPORT0658-8 
SPORT0658-9 

SPORT0658-10 
SPORT0675-1 
SPORT0675-4 
SPORT0732-1 
SPORT0732-2 
SPORT0732-3 
SPORT0732-4 
SPORT0732-5 
SPORT0732-6 
SPORT0744-1 
SPORT0744-2 

E-! 

Contamination Assessment Identification 

Soil Trip Blank 
NBCT200S0 I 0 102 
NBCT200S020 106 
NBCT200S030 I 06 
NBCT200S080 I 04 
NBCT200S II 0 I 02 

Soil Trip Blank 
NBCT200S120101 
NBCT200S130103 
NBCT200S140103 
NBCT200S 150 I 0 I 
NBCTIOOS160103 
NBCT200S 170 I 02 
NBCT200S 1801 02 
NBCT200S190102 
NBCT200S200101 

Soil Trip Blank 
NBCT200S270103 
NBCT200S280102 
NBCT200S290103 
NBCT200S260 I 03 
NBCT200S250102 
NBCT200S21 0 1 0 I 
NBCT200S230 i 02 
NBCT200S220102 
NBCT200S240101 

Soil Trip Blank 
NBCTl 00S31 01 03 

Soil Trip Blank 
NBCT200TWIOI02 
NBCT200TWl0204 
NBCT200TW20102 
NBCT200TW20204 
NBCT200TW30102 

Soil Tljp Blank 
NBCT200S100103 



c 

Client' 

Contact: 

GENERAL ENGINEERING LABORATORIES 
iWl't'tille foday·s needs w;/h a rishm f'or tomorrow 

Supervisor of Ship Building & Conversion 
SUPSHIP·Porumouth Detachment·Env. 
1899 North.Hobson Ave. 
North Charleston. South Carolina 29405·2106 
Mr. Bill Hiers 

Project Description: SUPSHIP·porumouth Detaclunent 

cc: NPWCOO197 

SamplelD 
LabID 
Mattix 
Date Collected 
Date Received 
Priority 
Collector 

Repon Date: April 14. 1998 

: SPORT0645·1 
: 9804153·01 
: Soil 
: 04106198 
: 04107/98 
: Routine 
: Client 

~C_ 

STAre GEL EPI 
FL El71,6I87l9ol El74r-"" 
Ne 233 
SC 10120 10582 
Th' 02934 02934 

Page lof2 

Parameter QuallDer Result DL RL UailS DF Aaalyst Date Time Batch M 

Volatile Orpni .. 
BTEX • 4 j,.ms 
Benzene 
Ethylbenzene 
Toluene 
Xylenes (TOTAL) 
Naphthalene 

Surrogate Recovery 

Bromofluorobenzene 
Dibromofluoromethane 
Toluene-d8 
BromofluoroDe!l.z.ene 
Dibromofluoromethane 
Toluene.cf8 

M=Melbod 

MI 

U 0.00 
U 0.00 
U 0.00 

U 0.00 
U 0.540 

Test 

BTEX·8260 
BTEX·8260 
BTEX·8260 
MAD o'\..:n 
,'I"loJ; -o,,"uv 

NAP·8260 
NAp·8260 

Percenl% 

88.2 
90.8 
87.2 
88.2 
90.8 
87.2 

1.00 
1.00 
1.00 
1.00 
1.00 

Melbod·Description 

EPA 8260 

2.00 ug/kg 
2.00 ug/kg 
2.00 ug/kg 
4.00 ug/kg 
2.00 ug/kg 

Acceptable LimilS 

(53.5 • 154 .. ) 
(63.4· 136.) 
(72.1·137.) 
(53.5· 154.) 
(63.4. 136.) 
(72.1·137.) 

1.0 
1.0 
1.0 
1.0 
1.0 

POBox 30712 • CharloslOn. SC 29417 • 2040 Savage Road' 2941-1 

(803) 556-8171' Fa. (803) 766·1178 

'0 Pnnled un ~~'cle'cI paOl"r. 

TCl 04109/98 1448 1198~ 

IIIH II 
*9804153-0(* 



, 

Client: 

Contact: 

. Project Description: 

cc: NPWCOO197 

GENERAL ENGINEERING LABORATORIES 
Me~"nrll0da!,'s needs "'illl a l'isim, !t11' lomorm,,', 

Supervisor of Ship Building'" Convenion 
SUPSHIP-Ponsmouth Detaclunent-Env. 
1899 North Hobson Ave. 
North Charleston. South Carolina 29405-2106 
Mr. Bill Hiers 
SUPSHIP-Ponsmouth Dew:hmenl 

Report Date: April 14. 1998 

SampleID : SPORT0645-1 

M.Method Method-Description 

Nares: 
The qualifiers in this report are defined as follows: 

NO indicales thaI the analyte was nOI detecltd at a concentralion greater than the detection limit 

l.abonIory e_ 
STATE OEI. EPI 
FL E871'61S7294 E874721874S 
NC 233 
SC 10120 10:582 
11'1 02934 02934 

Page 2 of2 

J indicates presence of analyte at a concenuation less than the reporting limit (RL) and greater than the detection limit (DL). 
U indicates tbat tbe 3".,aly,e was nui detected at a concentration greater than the detection limit . 

.I . indicates that a quality control anaiyte recovery is outside of specified acceptance criteria. 

~ 'This data report has been prepared and reviewed 

in accordance with General Engineering Laboratories 
standard operanng procedures. Please direct 
any qucsoons 10 your Project Manager. Karen Blakeney at (803) 769-7386 . 

. . d(~ £tcJ4.wul . 
ReViewed By 1 

POBox 30712 • CharleSlon. SC 2941 7 • 2040 Sava~e Road· 29414 

(803) 556-8171· Fax (803) 766-1178 ,., 
~~ Pnnl~d on rec\'c1cd paocr. 

*9804\53-01 • 



~ 

GENERAL E~Gl!\EERING LABORATORIES ~c-. ... 

Centaa: 
ProjecI Oescnption: 

cc: NpWC00197 

Supervisor of Ship Buildi,,!! '" Con.mion 
SUPSHIP·Pcnsmculh D~-En', 
1899 No.,a Ho'sou Ave. 
)';OM Ch:J~.Slon. Soulll C=1i"ll2~-lI06 
Mr. BiUliion 
S UPSHIr'·Pcrumoulh De=.hmeol 

Report DAle: A.pril 15. 1998 

STAlE eEl. E:'I 
FL EI7136J~ El7.mm4,. 
He 2:n. 
SC Ill20 ICJIl 
TI<:2934 01'" 

Pasc 10f2 

. - .... -".-----------------------------
S.mplelD 
LlbID 
MIIIrix 
0"'0 Collec:lea 
DalCR=iveO 
Priority 
Conoaor 

: SPORT0646-1 

: .804154-01 
: Sell 
: O4ICGI98 
: 00107196 
: RcutjlJ. 
; Client 

Paramett1' QuaUlIer RaWI DL RL Gala DF Analyst Date Tune Batd! M 

Volalile Orpm", 
BTU • II It~1JU 
Benzene lJ 0.00 , ~~ 

I_VU 2.00 ul';i:~ LO 
an,lbenzene 16.6 1.00 2.00 uslkr 1.0 
toluene 2.26 1.00 2.00 ugiE' 1.0 
Xylone.< rrolAL;) J 1.46 1.00 4.00 uilk, 1.0 
N aphlh:1lcnc U 0.946 1.00 2.00 _ilt, 1.0 

~.O ... IUII .. 
PO~I'IIlCJtuV ~ro"...atic Hydl'OCDriHJru • 16 itemS 
AOClapblOcnc U 0.00 164 330 uJ/ki 1.0 
Acenaphtllylene U 0.00 J64 330 -g/II:~ 1.0 

Anthracene U 0.00 164 330 uJ;lk, 1.0 
BcnzOfz)antluaceac U 0.00 164 330 uilk, ,.0 
Bel1ZD(a)p)'TI!De U 0.00 J64 330 -glkg 1.0 
e • ....,(b)fJuol'lllllher.. U 0.00 164 330 uilk. 1.0 
B'M.D(~i)perylon~ U 0.00 164 330 ug/.k:g 1.0 
Senzo(klnuoranU>o:e U 0.00 164 330 ug/k, 1.0 
Chryscoc U 0.00 164 330 -g/kg 1.0 
Dib"nzc( a.I1 )an tII.....,..,o U 0.00 164 330 ui/ki 1.0 
1'Iuor .. ,nb: .. U 0.00 164 330 -ilk, 1.0 
1'IUO<O:l" U 0.00 J64 330 uglk, 1.0 
Indeno(l.1.J-c.d)pyrcno U 0.00 164 330 uilK: 1.0 
N apbtbaJcnc U 0.00 J64 330 u~ 1.0 
Phenanthrene U 0.00 J64 330 uJ/ki 1.0 
P)'mIe U 0.00 164 no ug.1kg 1.Q 

lb. /oliolOlnl prep procadu ......... n plrformld, 
GCiMS BasclNcmral UnIJpoWllis 

PO B", )07; 2 • Churlc .. on. SC 29417 • !O<IO So •• ;. Rood. 2Y414 

(HlI3 1556-8171 • F.x I~03 17M-I: 78 

o Pr,"w"" ~'':'t'l' II."'· 
ZOOd 

TU. 00Ii091'J8 1626 11982' I 

ICB 041 I31\l8 1539 1l!l721 -

RDH D41UM18 1000 lIml 3 

1IIIIIIIIDlratdi 

8 £ : 91 ( I Hd I 86 .L 1 - 'Hdl 



cc: ~pWCtXn 97 

Cli..,c 

GEl'iERAL ENGINEERING LABORATORIES 

Supervllar or Sbip Building &< .• CanYeman 
SUPSHIP-PDrtssnaUlh D"'~nt-En\·. 
1899 North HcbJaD ....... 

!><orth C1w\enoll. SoUIlr Carolina ~9405-2J06 
Mr. Bill Hicn 
st'PSHIP-PmtmIouth DetoclL.,..nr 

Report DI .. ; .... pell J S. 1998 

SamplelD ; Sl'ORT0646·1 

~., QP\IIIUIIao 

STAn = EI'I 
fL IlI7n_ El74'721r.<Sl 
NC 
SC 
1~ 

10512 
:l2n4 

P.,. ~ ar2 

. SlIl'I'IIpte ~ 

2-Fluorobiph=yl 
Niao~ 
p.Tespbonyl-d14 
BromotluCJTO~ 

Dibromofluoromcdwle 
ToIw::lI:-cl8 
Bromat)aaroben%eru: 

Test Puceat'ij, A~~~.~~ ____________________________ _ 

Dibromonuorom.uw.. 
Tolu"".-d8 

M610 
M610 
M6JO 
BTEX·Bl60 
BTEX·Bl60 
BT'EX-IIl60 
NIIP·B260 
NAP·8:!60 

Ti.~ 

!9.0 
102. 
~.2 

91.6 
91.8 
95.2 

91.6 
9i.i5 

lfetbod-Il-=riptian M"'MoIbad 

MI -----------------
M2 
MJ 

:>iales: 
The quilifi ..... :n !luI repDf!"" deflacci as fallows: 

EPA 8260 
EPA 8~70 
EPA 3550 

(30.0 - 11'.) 
123.0· 120.) 
(3i.3 - 128.) 
(53.5 - 1.54.) 
(63.4 • 136.1 
(;:1..1 - i37.) 

(S:l.! • 1.54.) 
(6~.4 • 136.) 
(72,1 • 137.) 

ND.in.1ic:ace$ Cl:allbe anaiytc wu ""c dow:wI at. eon<contio. cmarer Ihon <he O.ICCliDlllimiL 
J indicat .. i>fCKIlC' of :uwyre at. concentration J .... !han the reporcine limil (RL) and .,.......,. thon lI:e ci=uon Iimil (DLI. 
U indicalBl tt:Jt' t..'e ~.A!y!.e "'"S ne'> daaaiid iii il I:oncerutl.uon arc:lC.c:r th.m the detection limit.. 
• indiC.I •• dial a quliLy cocaol III:3IY!e recovefl/ is outside ~f spocfieQ =pc.oncc cntcriL 

11ti~ ".ta. 1"epDl'I 1l:;:u been prepared L"KI rr:vie'WQ 

in aa:ordance ... ith G:m:rai E"II.,.,,-jng J....:Ibormorll:s 
SWldmd Operatinl pmc::du:u. PI ... se cUr=: 
lilly questions 10 your Projec, MonaS"" Ku= BJalw!ey., (803) 769.7386. 

Revl~By • I 

£00 'd 

l' 0 Bll • .30711· Chlld","nn. 5C 29417 • 1040 S.v~ .. R .. ,I. 29~ I~ 

(H03) SS6-l! 171 • Fa. (ilOJ 1 7C>6-117S o Prinll,.'\ol "'II ''''''~ IWfWr. 

'980415~1' 

e£'91 IIH.1i86 .~I- 'MdV 



GENERAL E~GINEERING LABORATORIES " ..... 'c~ 

cc: NPWCOOI9'7 

C1lent: Supemsoc of Ship Builamr A:.c.mVotliOl:l 
SUPSIUP·Pc:umOUIII DeI.clI;;"'".EDy. 
1 899 Ncllh MOMOII Aft. 
NOttb OIariesron. South Carolina 294O'·2IC6 

Coale: M:.l!iU Hiers 
SL'PSHIP·Pc:-.unaIlIb D"""hmont 

SlJIlplolD 
LabID 
Macm 
0 ... CoJJecreci 
Date Ret:e\ved 
Prior.Jy 
ColJeclOr 

RCIIOttD'=: April 15. i998 

; SPORT0646·2 
: 9S041 S4-02 
; SI!i! 
: 04106191! 
: 04107198 
: Routine 
:~QL 

STA'n:: C-El. EI'I 
F"6.. EI7UW'I72foI ES747%11' 
~"C 233' ~ 
St; ;~I:ZO -:;. 0_ 

PI!," 1 of 2 

-., .. -._----------------------------
P .. amllUlr Qualiller RotUII DL RL t:DIII DF A ""Iyst Dtol& Time Baldi M 

V""'tiI. O,..lUIia 
8 TEX - 4 t~1IU. 

Bonun_ 
Ethylbc=:: 
'Toluene 

"-' X~IeM$ (TOTAL) 
Naphlhlllcnc 

£Zero.table ~CI 

! 
J 

U 
U 

. "" I."" 
1.50 
0.00 
0.00 
~o 

PoJ.l·ftllC'~lV AN1~ Hyd!"Qc;art,ortJ - J6 umu 
Acl:naplllhOle 1.' C.OO 
Ac:enapbthylcne li O.CO 
Antbra= U O.CO 
Benzo::l)ilnthru:e:le IJ C.CO 
Benzo(a)pyrelllO U 0.00 
BellZo(b)OuofllUltene U 0.00 
B.lIZD((l1i)pcryl= V 0.00 
B eiiUi (k)i1ooraruhene t: 0.00 
Chry • ..,e I.' 0.00 
DibenzO(D.'lInlh ..... n. t:- 0.00 
Auolmmcn. t: 0.00 
f]\lOlMe I.' 0.00 
!ncIeno( J .2.3-c.dlpyrenc t: 0.00 
:"Iaplllhalene 696 
PhenanC''U'ene • 995 
P)ome t: 0.00 

Tbe toU",,",,; prep pMlC'ellu ... """ perronllccll 
c;cr..{S B",cJNcutnl COlllJlounds 

LOO 2.00 u~!f 1.0 

l.00 2.00 ur/k, 1.0 
!.OO 2.00 ur/kr 1.0 
l.00 4.00 uglkg 1.0 
10.0 20.0 uJ/kF 10. 

164 330 urlkr 1.0 
164 JJO ur/k~ ],0 
164 330 uJiler 1.0 
164 330 .ug/kg 1.0 
164 330 uWk~ 1.0 
164 330 uWkl 1.0 ... ,.,.. 330 uJilcr 1.0 
164 330 u~ 1.0 
164 330 u!lllts !.O 
164 330 ur/kr 1.0 
164 330 uliler 1.0 
164 330 u~g i.0 
!64 330 uilk, 1.0 
164 330 ug/kg ;.0 
164 330 ur/kr 1.0 
164 330 uJilcr laO 

POBox 30712· Cll:lrte.LOn. SC ~94J7 • 2U4U S.v.~. RoOd- 2.':'14 

(HOJ)$!6-IIl71' Fax (SOJ; 766-1178 o p,.;,"IC'd "" 1\' ... ~·dC'd f'lf"('f. 
tOO 'd 

Ta. 04/10198 1446 119_.1 

Ta. 04/09198 1638 .19824 I 

JCB 04113198 WI8 119721 2 

R.DH 04I08/lI8 1000 119721-



CDDIICC 

Proje<:t DOIcripDOn: 

<0; I<1'',\/CooI97 

GE~"ERAL E~GTh"EERING LABORATORIES 

SUJ)Cr\'Isot of S;,ip B:.llldinS 01< Con ..... ion 
SUPSHIP.Pormnouth D~t-Env. 
1899 North Hobsoo Av<:. 
N""" ChoJI .. rall. Soulb C:lrohna :<9405·2J06 
:'1:. BiD Iij .... 
SL'PSHIP·Porumoulb DctKhlllClll 

Re!>ort Date: "-pru IS. 1998 

Sample ID ;S,.Olt~2 

S~rr Rerowry Teol hrcr.t~ AC:eI,tlb!t r",i!!lt!! 

•• F!uoroblphcnyl MEIO . 84.5 (30.0. 115.) 
Nitrobenzene~ MElD 67.6 (23.0 • 1211.) 

p-Te"henyl.dI4 MElD 90.0 m.l· 128.) 
Bromofluorobcnzcnc BTI!X·826D ~.6 (53.5· 154.l 
DJbramot1uaromer.aanc B1EX·8260 89.6 (63.4. 136.1 

Toluene·dB BTEX·826D 8:.6 m.l· m.) 
Bromofluoroo~ NAf'·8260 94.6 (53.5. 154.l 
DlbmmofillOtDmell1_ NAP·8260 89.E (63.4· 136.) 
TcrluS!!£-J8 N .......... , ... 

~ l"Lr-o.£tlU iG.6 (72.1. 137.) 

M .Metboci Metbad-!)"..:ripWd 

MI EPA 8260 
M2 EPA 8270 
M3 EPA3S~0 

NOles: 
The qualifier. in !hi> "'PO" :uc: dcliDcd ... foliows; 
NO iru1ic:u:e~ UUit the aruuyte was not derec:red It ~ toncentnlbon greater than the dete.ction limit. 

~~C"""_ 
STi\'n! Ol!!. e!'1 
f.'L S"t5IIr.2H m"2.tI14 
NC m 
SC 10140 1 OlE! 
'IN OlD! D2D4 

] indlCllte. P~"'DC. of 1III&Iyte II a COn<:=nltlltiOD tess tb1U\ the ~pan;n, limtt (RL) .. 1d proalet IIIor. rhe dOlecDO. limit cm.~ 
U Lnrl1~ do..::, th~ t:inIl:r1C'ira i'iOt Ucil:ctcd at :! co:antntlcn JrCItcr thaD the detection limit. 
• il\dicoues that .. quality conuol ar.;Jyte recovery is out.,icie of specified accet't=nc:e criteria.. 

nus do", "'POrt hos been prepared 1UId teV,owed 

in accordoncc wilh Gcne:al Eallin=rin8 LabonllCne. 
sll1ldord cp:ruin. procca"'''. PlCII1: di= 
:my quosDons ro your PJOjecl Manager, y.3II!n BlaI:eoey at (803) ~69. ~386. 

SOD 'd 

PO Bo. :.C712· ChllricSlon. SC 29417 • 2040 S.vnll: Ro.d· ~9414 

(lum ~S~·KI71 • f.x (""J) 7('5-1 17K 

o Prilll.~"" rt't'}.l" ...... I"M'C"~. 

6£:91 (IHd)86 ,d- 'Hd 



( 

GE:"."ERAL EN'Gl~EERING LABORATORmS LllllDNtwr Cn;.IOca-.. 

CUcnr. 

. 
Projec<lle.loripuO"" 

! 
a:: N'PWCOO19! 

I 

Supen'JSorof Ship Buildui, Ii: Convcr.siOD 
Sl.iPSIITP-PonsIftOliIil O ... clzmcm-E:lv. 
1899 No,,'" "'«15011 AYe. "" 
North Charlc"lIIL Sou," Carol"", 294C!-21Q6 
Mr. BUI Hiers 
StJPSHIP-Pommowh O.ra:llmenr 

Repon DlIII:; ApIiIl!_ 1998 

SImple ID : SPORT0646-3 
Lab 1Il ; 98041S4-03 
Marriz : Soli 
O.mCol1.l:=ed ; 04J06IIll' 
Dare R.:e;_ .04107198 
Prianry ; RouIi.ne 
CclleclOr : Olen. 

---
Param.wr QuUlOer ll .. uJ. DL 

Valalile OrJIJIia 
BTEX - 4 ,rlfftZ 

Bcnzcnc U 0.00 100 
Erhylbenzeno 1 ' ,. 

4.~J 1.00 
Toi_ l.: 0.00 1.00 
Xyloo •• !TOTAL) t: 0.840 1.00 
N.phlhalo"" 1990 20.0 
~bl. Orpaics 
Po/ynllClcQr Aromaric H)otil'fKtlrlJr1fU . 16 iwru 
Acenophmono 1; 0.00 166 
AJ:eruI~hthyl.n. U 0.00 166 
AnthtllC:Z:II: U 0.00 166 
Beaz::o( a )antJncene U 0.00 166 
Bcmo(llPYre:Jo t: 0.00 [56 
Bonzo(b)tluOrMlhcn:: U 0.00 166 
Bcrw:il:sm)pe.~ U Qoo 166 
Be=(t)nuol2n'lIOno U 0.00 166 
Chrys::= U 0.00 166 
Dibcnzor a.h )1III1l1=o:>o U 0.00 166 
FlualiuUhene U 0.00 166 
Flu"""," U 0.00 J66 
IndClla( I .:.3-c.d)pl'ren~ U 0.00 106 
Naphthalene 1 :40 166 
Pb~threl'le III 166 
Pyreoe U 0.00 166 

n. Iallowing Fep p"'"""uru wen perl"",,,.: 
GC/MS Baset:'/elilial ComPDllllas 

JU.. Unlll PF 

2.00 agile! I g 

2.00 ul/kr 1.0 
2.00 IijJ/q 1.0 
4.00 .".It, 1.0 
40.0 .i/ki 20. 

331 ulllt, 1.0 
331 uit/lC, 1.0 
331 ui/ki I/J 

33t uptg :'0 
331 upr 1.0 
331 uJ/k. 1.0 
331 uB/k& 1.0 
331 uiIkJ 1.0 
331 ug/k/! 1.0 
331 uBlkl 1.0 
.31 ufllI:! 1.0 
~3! uA 1.0 
331 uslka 1.0 
:31 .1Ike 1.0 
m uflkc 1.0 
331 upg 1.0 

j> 0 aox ,rm •• o..rt .. ", •. se: ~~4r 7 • 2040 Sav,,!," 1<"",1. 29414 

rS031 5.~6~~171. Fox (803) 76(,..117~ 

G PrintN 011 U:I.:-,.1:I1.'" r-a.-.zr. 

900 'd 

STATE Oil. £1'1 
A. ml'~ EI7"i2 
I<C :33 
SC roue 1~12 
nl CJ29'u ~14 

Faee ! or 

AmoI,..1 Dale Tlmt D.tdI II-: 

TCL C4l09l98 1730 119824 

ra. 04110198 141S : 19S14 I 

lCB 04113198 1638 119711 2 

RDH 00V08J98 JOoo 119721 3 
.-., 

6£:91 m&186.Ll-



GENERAL E:'IiGI~"EERIl\G LABORATORIES 

Cli=lI: 

Con .. ",: 

Proj .... Dc..np'iaa: 

cc: NPWC00197 

Sup,,"i,or of Ship BuUdci i< CorlvcmOD 
SUPSHIP.Pe:umou!h Do=bmm ... Env. 
1899 North Habsoa .... Ye. 

Norm =ios_ SoUll! C.1tOhna 29405-2106 
Mr, BiIlHi= 
SUPSHIP-Ponsm ... m Dc:taI:lImaI, 

Repor: Dlle: AI'ril15. 1998 

SamplelD : SPORTllfi46-J 

Sarnll:ole RIC'""'7 

2-Flunrocllphe..,yl 
",j,robel\ml:-d5 
p-TcrpileIIYJ-d14 
BmmotluOtObenzetle 
Dibromofluo:omotlw!e 
Toluene-dB 
Bromofluorobe=nc 
Dibromolluorom,LilIDC 
Toluene-d! 

M-M.IbDd 

MI 
M2 
M3 

No"": 

Tat 

M610 
M610 
'M610 
BTEX-8260 
BTDC·B260 
Bn::X-8260 

NAP·!260 
NAf.8160 ..... '" .......... 
...... -.r-CJ;VU 

The qualilicr. in ,hi. report an: dc:l5ncd .. folio"".: 

51.9 
1l2. i 
98.2 
84.6 
88.2 
98.2 
84.6 
Saol 

MethDd.D •• criptio.a 

EPA 8260 
EPA 8270 
EPA3!SO 

(30.0.115.) 
(23.0·120.) 
(J7.3 - 128.) 
[53.5 • 1~4.) 

[63.4 - 136.) 
(72.1 • 137.) 
(5B -154.) 
(63.4. 136.) 
(72.1·137.) 

NO indiClllcs tha, till: malYI. wu DOt de!ec!Od at • conoen .... llon Ii"" ..... ibm lbe detection Jiml~ 

"'-IT Car1iIIa_ 
STATE (jl!l. EPI 
R. !:.I7'1 !~"72H un4.':vI'1-
Ne m 
5C ,0120 JQ51Z 
". ~J< oa14 

Pap 20fl 

] inclinl" pn:sCl"e of malyee 01 a eoncentntion 1 .... 1h&D !he ::portiIJl jimil (1U.) ana .... ocllwl the deleOlion limil (D[..~. 
U indic:n= d:::: t.'ie ~-wJ)"te wa ii(j~ uci.cc:ied at CI CODc:cmracoll greater than the detection limit. 
·lndI' .... that. qualil)' control lUlaiyo: ::.overy i. owside of lr>ecitie(\ oa:epllnce cri::ri •. 

This dall rq>on bas b .... plOJIIrOd ODd "'viewed 
in le",,,,ilDee will: General E...pneenns J..abor.IIQria 
.ClDdoItI openIt,ng procecJlftS. Plcuc: ditcc, 
.ny quos,icns to your Prop Man"!ler. ~n Blak ... y ., (803) 769.73815. 

Revi"",cd y I 

~oo 'd 

POBox 30712· Ch.,i""'un. SC 29417 • 2040 SovlI\Ie Itood. 294'14 

'~031 S~6-eJ7J. Fox '803)766·i17~ 

o .... utlud un ~r;rrI"1 I'nl'ft'. 

op: 91 WId I 86 .L 1- 'l!, 



GENERAL ENGINEERING LABORATORIES ua.r....,.~_ 

Cliene 

Con.t:lCt: 

Supet'V1lcr at' Sirip BuiJdmi '" Cor-vetRion 
SUPSHIP-PclU1Dourh Deraciuoeal-EDv. 
1899 NC<tlI Hob",. Ave. 
North Cbara.Slan. South Carolin. 29405-2105 

Mr. Bill Hiers 
Project o.sc:'lIr.;on: SUPSHIP-Porumouth Der""hrn .... 

co: NPWCoo197 

S.mplcW 
LabID 
~"'". 
Dm eoUcaec 
Date Received 
Pooril)' 
CaUectOf 

Repott Dau:: Apnl17, 1998 

: SPORT0646-4 
:9'041~ 

: Soli 

.04107198 
: Routine 
: Client 

nATE Ol!l. [PI 
FL OI1UM7I" EI10""'" 
He ::lJ 
SC . DUO JD!lCJ,.. 
7N 1l%914 02' 

pqc lof2 

Parameter Qullitler -----=:-- RII'IIII DL P.L t:1ll1r DF AaaI)'It Da.. Time hlCb 11-1 
--:...::..;.-~ 

VnlaWe OrPDicl 
BTEX • 4 ;,.1ftJ 

Benzene U 0.00 
E:hylbe""""" \: 0.00 
ToluOlll: U 0.00 
Xylen .. (TOTAl.) U 0.00 
Nmph~"~C!lc V 0.00 

Extractable OrpDia 
PO!ylUldcGrllro""'ti: HybocttrbollS. 15 it ..... 
Ac,,~,phIllCllc U 0.00 
Acc>aphlhylem: L' 0.00 
}lntbraceno U C.OO 
Benz.o( .)'"thnlccnc 
Benzo~a)pyn:ne 

Ben.o(b)f!uozznthene 

BcnzolpiJperylellc 
B=oCk)lluora.~I/x:" 
Chtyscr.c: 
Dil>enzoCI_,Janlhraoene 
Fluct'mcnc:ne 
PlUOl"Clll: 

Indc:ao( I.ZJ -c,d)pylClC 

N."htllaJcne 
l'benaD'hrcnc 
Pyrerte 

U 
tJ 
l! 
t: 
l.' 
t: 
li 
U 
U 
U 
(; 

U 
L 

0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

The toIlowiDR prep proooduns .... Fe performed, 
GClMS BueiNeUIRI eompowrdo 

1.00 
1.00 
1.00 
1.00 
1.00 

166 
166 
166 

!66 
166 
166 
166 
166 
166 
If6 
166 
166 
166 
166 
166 
166 

2.00 uii~i 1.0 
2.00 uPI 1 .. 0 
2.00 oSIka 1.0 
4.00 ~Jik& 1.0 
2.00 uJik& 1.0 

J31 uglq 1.0 
m up/kg 1.0 
~j 1 Ug/"ltE 1.0 
331 uglieg I.J 
;1l ut/l1<l 1.0 
3JI uJlkr 1.0 
331 u~i 1.0 
;31 ~glki 1.0 
331 urtkl 1.0 
331 ugleg 1.0 
331 b!Vlc; 1.0 
331 ui/kc 1.0 
331 uflkg 1.0 
331 u!'k! 1.0 
331 uglk, 1.0 

!3! ustlc!1 H) 

PO Bo. 3U7r"" ' Ch:ul.m>tl. SC 29"17 • 21l-'O S.vop. Rood. 2!14 14 

1803) "6-«171 • F .. 1803l 766.117~ 

o Pllntl:d''":on;:!td f'WPn'. 

SOOd 

Ttl. 04109/98 180) 119824 I -

RLC 04117198 1349 120199 2 

HDB 04117198 0800 120199 3 "'~ 

111111111.lbId 

O~:91 (llldl8E .:'1- 'lId 



. 

, 

~ 

GE'IERAL ENGINEERING LABORATORIES 

;c: NPWCOOl97 

Cli .. ,,; Supemsar of Ship Building &. COIlveraoan 
SUPSHIP·Porumoulh Dc &ciia>cnl·W. 
1899 North Habscn A>e. 
Nann CillIriellDn. SOUliI Carolina 294QS·2IDS 

Mr. B OJ HIen 
SUPSHIP·Po:um ... til D=acamcu. 

RepoctDate: AprIl 17. 19911 

S'""ple ID :SPORT06~ 

S",",ple K ........ .,. Till hr=It'JI: 
~~~==~----~~------~~ 
~.l"Iuorobiphonyl .'vI610 81.7 
~itrob=·d~ M610 
?Terphenyl-d14 M610 

Bromgfil.ltJrOccnzcm: BTEX·E2&J 
Dibromotluoromerhone BTEX·!260 

84.9 
78.1 
100. 
92.2 
95.2 
100. 
92.2 

Toluene-dl BTD(-8260 
BromonuOT"Obcnurac !'IAP·e260 
DlbromcOuoro",:tllI.m: NAP-I260 
Tolueno-dB l\AP·8260 

M -Method 

Ml 
M2 
M3 

Note.: 
Thc quailiicn in ~'Us report are defined 2., fellows: 

95.2 

M.thod.O.,crlplioa 

EPA 8260 
EPA 8270 
EPA 3550 

(30.0. 1l5.: 
i2J.O· J20.: 
(37.3 • :::S.) 
(~3.'. 154.' 
(63.4 - ,36.) 
m.1 . 137.1 
(,J.!5 • 134.) 

(6J.~ - 136., 

NO indill:atcs that the malyte was not detea::i at I aJDCCSttaCOtl zrez~r th:ln the dtieetion limi:L 

Leloo.-y~_ 

>.AU GEL EPI 
l'L 1!S715611m4 U74'7l1r 
:\c ::J3 
$1: iOllV J03C 
Th" Ol9M 02". 

J uidic .... presence of .... Iyle 1\ M concc=t:>rioo I ... thm U1e repom", lilllll (Rl.) and I'Catcr riwl thederecuon Ii mil CDLl. 
U ilJdj:::ates tlUlt tile anaJytc was DOt detected m. ~ ::!nten.tnL.~. ir...atcr lk"am me daeecut"n iimit . 
• indicates that a qwWIY control ano1yte """,very ;. cumide of specified lICcep= «irena. 

This do", report bls bc ... prcpareci 3IId revieWed 
in &CconllllC; .. ith GoneraIl!nglneenn~ 1.aboralorie, 
NDdmi operatillg pnx:edDres. Please d:rccr 

any question.' ID your Project MIDI,.... K .... ." Sloke.oy II (800) 769-7386. 

600'd 

PO Ro. ~0712' Chorlo"on. SC 2?417 • 2040 S.v.ge Rood. ~'l414 

(MIL1) 5~6·8171 • Fax (S03) 766-1 J7.~ 

o i":i:ned on n:-,,~I.:.I JlllfMlr. 

"9804154-04' 



GENERAL E1'iGI~EERL"'JG LABORATORIES 1.0""""",,, ~ 

CIicIII: SUpcni.D' at Ship Building dI: COn .... iDll 

SUPS !ill'·Ponsmaum Deradnnen[·ElIv. 
1199 NDrt.~ H_ Ave. 

ConllC:; 

Proje:[ O •• cripUon, 

NortlI Cbari::sraa. South c.n.bm 2940S·l106 
Mr.BiU Hien 
SL"PSHIP.PDTtsmouth ~ 

<co NFWCOOI97 

SampleID 
lAblD 
MaaU 
Dite Coiica=i 
Dlie _.ioe.! 
l':iDl'ity 

ColIl:Clor 

: SPOR"TtI646-S 
:9804154-05 
: Sail 
: 041071\18 
:04107/98 
: Reuli=: 
: Cli..,l 

QDaIIO.r RIIIalt DL RL Unlt! 
------------~~-------------------------------Valalilo Orl!llllia 
BTEX • 4 illlfU 

S...,..". l] 0.00 

Etilyiiler...". :1.7 
Tol • ..,. U 0.00 

Xylene. (TOTAL) 9.~0 
SIp~tlWeDe ] U4 

£ ...... tabl. Orpzli ... 
PolyfUlCl.",. A"""",,,, Hydf'tJr:ru/Jons • J 6 i .... , 
Ac""plu".ne l] 0.00 
ACeaaphlllylcnc l] 0.00 
Anthr3eezJ£ 1.1 C.OO 
B.nzo('llInt~.nI=. L' 0.00 
B=(.~ t: 0.00 
B=(b)fluDrmrl!ene L 0.00 
B=<5ftJ)peryiene u 0.00 
Benzo(k)flllorant.~ U 0.00 
OIrylCnc U 0.00 
DibCl2D( •. bluttllr.cene U 0.00 
Fluoranthene U 0.00 
Fluorene U 0.00 
Indeno( 1.2.3·c.d)pyr= U 0.00 
N.phtbal."" U 0.00 
Phenanmrene V O.DC 
Pyre •• V 0.00 

no rollawilll: pnp pncod.lIftS '""' pertormed: 
GCMS BueIN.tttru COlllpound$ 

1.00 :..00 "£Ilk!! 
1.00 l.DO u~ 
:'00 2.00 arlki 
],00 4.00 uglEg 
1.00 2.00 u~ 

167 303 uglk~ 

167 333 uglleg 
157 3:3 ui/ki 
157 333 ui/kl 
167 333 ug/kS 
167 333 u@lleg 
167 333 ,,;!!q 
167 333 UWIe, 
1157 ~33 u!llk~ 
167 J" u~ 
167 333 UJ/kJ 
167 333 a@IIcs 
167 J33 UII-Ike 
167 J3J ·rr .. , 
167 333 uSiq 
167 333 "8n.._ 

'''''5 

1.0 
1.0 
1.0 
LO 
La 

1.0 
1.0 
:.0 
:.0 
1.0 
:.0 
~.C 

1.0 
1.0 
1.~ 
1.0 
],0 

1.0 
1.0 
].e 

1.0 

POBox 30712· ChArI .. t"", SC 29-' J7 • 2040 ~., •• ~. R.","· 29414 

(~O~) 556-8171 • F .. IIIU3)766·1178 

-0 Pnmcd nn A.-.::~ p:apt"f. 

OlO'd 

STATE GEt. £11 
FL G87l!_ m.r.m. 
Nt: %.13. 
SC' 10120 . :0'--
TN D~ 0 

Pap I af2 

TeL 04109/98 1832 119824 I 

lCll 04113/98 1737 IJ97%1 : 

RDH 04J(lIII!I1 JIlOO Ilml .t~ 

II 

JI>: 91 IllW 86 .L 1- 'lId 



CODW:C 
Projec, Dest:rtplion: 

cc: NPWCOO 1 97 

GE:\,ERAL ENcmEERlNG LABORATORIES 

SUpervLSor of Ship Bu,laing II< ConvetSlon 
StjPSHlP-1'ol\mlOUth Dm:II=t-EaT. 
1899 North HalDan Ave. 
North Cbarlumn, Soom ClItOHno 294()5-2106 
Mr. Bm HIe,.. 
SUPSHlP~PonsmouU! D_ 

Report D • .., April 13, I!l9B 

.\_ble Limlll 

~~c...ur ___ 
STAn ~ EP1 
:-~ mlJd/lT.Z!l4 U/472II'IoIS 
sc 1]) 

SC tU1m J05G 
iN '_~2", 02:Y~" 

P:l!O 20f2 

------------------76.6 
55.4 
;63 
.01). 

8UI 
9'.0 
100. 

aUI 
9'.0 

~ ______________________ ~M~.~~-Du~~ 

EPA S2eD 
EPA 8270 
EPA 3550 

The quaJifi .... i n t~.is ropo" on: dciCc<i as ;oIIowl: 

(30.0 - liS.) 
(23.0 - 120.) 
~J7.J - 128.) 
(S~.s - [S4.) 
(63.4 - 136.) 

:72.1 - 137.1 
(53.' - 1'4.) 
(63.4 - 136.) 

.:72.1 - 137.) 

NO indico\eS It-... c :ho analyt: .. as :101 ~cred at • concO:Ilt1UOD 1fI'''''' :IwIlhe dOlel:lion limiL 
] lI'dic .... pres ... ~ of .... 1)'1 ... A coacenlrllion I .... s Iban tile """,,ninS lirrut ou.; and pclrCl'thlD the detecuon limit COL). 
U iDdjcafel tIuIt the Anat)1e WI. DOt dctccled. at a c;:onamtrano!'!: ~ •. s!tu 1= t!:: dc:c:tian 1iu.,at. 
• indicate. <hat • qo:wty _ :m:alyte ,,"OYery is out.ide of .pc:eified ..... pOlll"" C"teri •. 

'I'IW dato repon hi' b .... prcpon:d ODd ~ewed 
in .cconlancc with CicIc:al Eapnoenngl..abonlron .. 
samderd opem;ng pnx:edlllllS. Pleue dirc.:L 
any quel<icn, '" )'Our I'Iojcct M""._. Karen Blakeney at (801) 769.7386. 

PO Bu. 307[l- Char1.mon. SC 211417 • 104() s",·"~ ReAd - 29~14 

:KU3)~5/1-."71· Fax:8031766-117H o pr.,n:tIi ":' 1't,,' • ...:11 ... :afJ'o.:" 

Ii 0 'd ZI8S-iS8-£08:1Jl 9NIH~3NI!)N3 'KJ~ 



GENERAL ENGINEERING LABORATORmS ~~ 

01"",: 

CcnbCI: 

SUpeM.or or Ship BulidiBS '" ConvOISioa 
SL'PSHIP-Porumollth Dctaclnnenl-Env. 
18!19 Narth Kobsoa A ~ 
North CharI •• IDII. SawI> CamliD. 29~-21 06 
Mr. Bill Hlen 

Projoci Descnplion: SUPSHIP-Ponsmaulh 0010iCllmtnl 

cc; NPWCOO197 

SampJelD 
LabID 
MIIIri1 
o.Co!!~ 

01lC RIICCI vee! 
Priari/y 
CalIec:1111 

Ilopatt 0111&: Apri114. 1998 

: S1'01lTC6!5-1 
: 9804332-01 
; SolI 
: 04.ii3i98 

; 00II14198 
; lUnIIinc 
: Cllenl 

STA'I'! GEL J;pt 
FE. Enl3IIn2W UM"'" 
Me m 
SC 101:11 ,~ 
1N;m1)4 ( 

~ lof2 

PanDm2r llsIIt DL RL Units DF AulyR DaR T!JIIe Balcb 1'1 
.~--------------------------~--------------

VolatUl 0l1laDics 

BTEX-~ imnJ 

Eth;Jbenzenc 
Toluene 
Xyl= CTOTAL) 
~aphtn.oi_ 

Bmmoliuorabenzone 
DibromofluoramctOanc: 
Towene-dB 
Bm"",tluorabenzene 
DibftlmofiuoftlmoUtAne 
Toluene-dB 

M. MothotJ 

/III 

m 'd 

u 0.00 
J 1.40 

2.20 

!.I' 
'.80 

Test 

BTEX-8260 
BTEX-8215O 
B'TEX-lI260 
NAP-8260 
NAP-8260 
NAP-8260 

92.8 
94.2 
90.4 
92.8 
94.2 
90..4. 

.EPA 8260 

!.oo 
1.00 
1.00 
1.00 
1.00 

2.00 "wier 
2.00 uJikl 
2.00 UN 
4.00 uglkg 
2.00 urfq 

(53.5 - 154.) 
(63.4- 136.) 
(72.1 - 137.) 
(53.5 - 154.) 
(63.4 - 136.1 
(i2.i - 137.1 

1.0 

1.0 
1.0 
1.0 
1_0 

PO BOl JtJ712· 01.0""''''. SC 290117. 204<1S •• ol:c R ... oJ' 29414 

ra03) '56-1171' F .. (803, 766-1178 

0- Ptmwtt , .. M:!ClaJ"...'t. 

JEll 04I21~8 2121 120281 I -

.980032-01° 



, 
Client: 

Coaw:r: 
Project Oe'cription: 

::: SPWCOOI 97 

GEl'iERAL E~GL1\lEERL\fG LABORATORIES 

SUIICI'riIor of Ship Buildiq.,It COft ...... lO~ 
StJPSHIP-l'ofISmolllh Dncb"lC1!I-EIl .. . 

1899 N on/! Hobson A 'C. 
Nattb Charlevon. Sculh <==JinD 2940S-2106 
Mr. Bill Hiers 
StJPSHIP-Porumoul!! DerlCl:.malt 

Repo/t Dae: Apr;1 24. 199! 

SamplelD 

M-M.tb .... 

NOICS: 

The qualifiers in lIIi. "'1"''' I'" tlelinJ:c! as Eo:I"",,: 
ND indiclles tbillho aaalyte woo nol detected "'. con .. nln~on .,.,..".'1iI:m IDe a_on lImiL 

I >_,c. .......... 
STAn: GEL El'1 
'". £l'715I117lN D'I4'7lJl 
He :!l3 
5C 10120 IIZID 
". C2934 ClZS14 

1 indi<:ates preIeJIIZ of .... I)oIe It a OOIICCDIIlItian lou tlUll! the reportlns limlr iRL) and )Ir'OI£l' tlwlthe Cora:tion limit CDLl. 
U indiCAW lh.llbc IDaIYIC WU DOl cIetecc=.1 • ODftCIOIIIra\iOD ar;atc:r than the deteeliOD limit. 

• iDdicates UlIl • qulllity =1 lnillyre tetovCly is outside of specIl'led accepc>nce CI1Icria. 

This dnal re~ ~ been Jl.";:p=:G am:t lCyieweQ 

in ac __ whb 0cm:nI Enlinoenns UbOfllDt'ieoo 

sWlCaltl optn!inl ~s. Please c!ir::cI 
any quenion.. to )'DIlr Projoc: Mmqcr. Karon B1aaMY" (803) 769-7386. 

Reviewed By \ 

PO BD. 30712· Chlll'leston. SC 29417 • 2040 S""OKC Road. 2'1414 

(MO:!) ~56-8171 • F .. (d03) 766-1178 "9104.332.0'· 

o PriNcU , ... ... ~I """-,.. 

£00 'd ZIBS-ZS8-£08:11l 



GENERAL ENGINEERING LABORATORIES ~~ 

ClieJIt: 

eonlKl: 

Supcmsor of Shlp BuiIdiJIg 01: ConvemaD 
SUPSHIP.PtmsmOlllll Deucllmem·Bav. 
18519 Nri Hob ..... A .... 
North Chuluam, South Carollna 294Q5·2106 
Mr.BWHim 

Project Deo""'pQon: StJPSHIP·Pottsmowi1 Detaellmcm 

ce: NPWCOO197 

Parut ..... 

S:oJll1lic m 
Labu) 
MID'IE 
Dele c;.,!l~ 
D311: RIcoivec 
J'rloril)' 

CDlICClor 

QgaUn., R.mt 

I!.cport Dale: April 24, 1 5198 

: SPORT1l655·2 
: 9.04332-02 
: Soil 
.1'\..01 ......... 
• ~£~:tD 

. : 04I14J98 
: Roaline 
; CliCat 

DL 

STATE GEL IlPI 
1'1. !!I71!i5II7lH D7C'12117C! 
NC :31 
SC '0120 1051% 
lI< (lZ9J4 aJr'. 

P:IfIII I Of 2 

IlL t:a1tJ1 OF ADaIyst DI" n- Baldi M ------ -------
Valalile OrcWCII 
ST1i:X· 4 i,.".. 
B_ U 0.00 
Et!i;~c U 1.00 
Toluene t.: 0.00 
Xyl""", (TOTAL) 1 2.40 
Napltthalone U 0.00 

btraetablo a..uicr 
PD/yMcl.a,,'1rt1f1141ic Hyd~u • J6 jrftlll 

ACClllpllthelle U 0.00 
Acenophtllylcm:: U 0.00 
",lhrac:IIC U 0.00 
BelWlr.a)anthraeene U 0.00 
Benza(I)pym1o U 0.00 
BeftfoO(b)flummlhmle U 0.00 
Berizo(ghi )pery""o lJ 0.00 
&:=(k)OUOl"""",,", u 0.00 
Chty!Cl>O U 0.00 
Dlbon%D(~h).l\IhrIcom U 0.00 
FllIOmIlllcno t' 0.00 
FllIOrCIlc U 0.00 
buIcnoCl.2,.l.e,dJpymo U 0.00 
Naphtlulle.e t: 0.00 
PhenanIhtcDo U 0.00 
Pytene U 0.00 

The faIJlIWhtg prop p ....... _ wen pwfat1ll/lCl: 

CC'MS BucINeull'lll CompollDds 

1.00 2.00 .;tq • A '.U 
1.00 %.00 uJlkr 1.0 
1.00 %.00 uelb' 1.0 
1.00 4.00 um 1.0 
1.00 2.00 ug/llf 1.0 

164 330 u!likl 1.0 
164 330 ~1I1tc 1.0 
164 330 ui/Jtc 1.0 
164 330 u9/k& 1.0 
164 330 uJI/kI 1.0 
164 330 uSlkg 1.0 
164 330 uglq 1.0 
164 330 uSiks 1.0 
164 330 UN 1.0 
164 J30 uN 1.0 
164 330 1IIIq 1.0 
164 330 u8/ka 1.0 
164 330 u~ 1.0 
164 330 UZ'kg ),0 
164 330 a!VkS 1.0 
164 330 "!VIC. La 

PO 80l 307:2· 0"",","",. SC:l9417 • 21)4(1 Suv.,. Rllad' 29414 

11103) 55~J7l· 1' ... (HO~1766-1178 

O· I'rima.:d ... ~"t"Ic\I~. 

n!B 00i2~1 21D 120211 I 

RLC 04117198 1653 120199 2 

IIDB 04116198 0800 120199.1 

IIIIW 

100 'd 9NIH~3NI9N~ ~39 £Z:ZI (IHd186 .~'-'~ 



,tIL 

GENERAL ENGINEERl:'IG LABORATORIES 

Client: SupCl"isarar Sblp Building It CoIlYCrlIOJl 
SlJPSHlP.Partrmo.Ih I>eIKhmcm·EDv. 
1899 NanIJ Hobson ".e. 
Nortb ClwIeston. Sou'" CaroIIlW 2940'·2106 
Mr. Bin Hiers 

Project Oe'cftpbon: StJPSHlP.Po<lSlllW1II OtlOdlment 

cc:NPWCOOI97 

--------------------SamplelD 

Sarropll a • .....,. Tat 

2-FluDnJbiphcnyi :'tI610 
1'iitrooeme_dS M610 
p. Terphonyl-cl14 M610 
Bl'OmoO.arobcllUllll B'TE:X-8260 
Oibromo1lucJCmOlbane B'IEX~ 
T Diu."N! B'IEX.8260 
BrolllGtluDl'Dben_ NAP-8260 
OibromoOUOlOlllCtbm: NAP·82CiO 
Taiucllc>d8 NAP-82fO 

: SPORTDe'S-2 

81.6 
87.7 
80.1 
97.1 

91.2 
89.6 

97.' 
91.2 
89.6 

~"'bI.Lind" 
(30.0. m.) 
(Zl.D. in) 

(37.3 • 128.) 
($3.5 • 134.) 
(63.4. 136.) 
(72.1· 137.) 
(53.5· 1-'4.) 
(63.4. 136.) 

(72.! - 137.} 

~~ 
STAU GEl. &PI 
FL .,71.55117294 EIT"2.f 
NC m 
SC IOIJD 10312 
TN Q2DI CllfM 

PaS' 20r; 

M.Medlod ________ ~~~_~~~ __ ~·~ __ n_________ _ __________ __ 
MI 
Ml 
M3 

NoleS: 
TIle qUlllificn in UIis report ore ddfinod .. follOWl: 

EPA 82150 
EPA 8270 
EPA 3:1'0 

ND illdiOJllu lilac !be aaoIyre _ DDt dClCClOd II 4 COncemmi"" JIUIar dwI Jhe dooIs:lion Iimi~ 
IlmIi ...... pnsen<e of ... liya: II B _Oft 1_ IbIIII the "'ponUIl! n"';l au.> ... d Ift:8I:r' !han <he d'-;'"" limit (OL). 
U iDdic:ata that lhe-malylC wu nat detecte6 at a coGCClltZUion ~ dum t.~e dc' ~101' Jhrn~ 
• iilCiaJUOS Ii1at I quallly c:aIIIIIIJ analYle "'::overy i. lI\IUida of Sjlccificd ICCOpWIC8 crileri •. 

Tbi. dam report has bcca p"'p .. ad aDd !rIie'Oed 
in ~ with C;eaer.aJ Enliaea:in& Labon.rariea 
IlIIIJdud opeminl! proccduzco. P1eaoe direct 

.... y questions 10 your Project Maul'Cl'. ICamt BJak8ney at (103) 769.7386. 

R.meweci j y 1 

PO IlDX 30712· OutrlcIIOD. SC 29417. 2()4() S.YI1F Ro!ld' 290114 

(803) "6oMI71 • F"" (803) '6I' .. 1I7l! "9804332-02· 

A 1I'ri"IC'ItOIl~I:""....-r. 
SOD 'd Z(SS-!SS-£OS:111 !lHIHllNI!lNl'N19 wn (fHd1S6 ,H-'l 
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ce; SPWCIXlI ~7 

PlIrIIIIIerer 

VolalUe OrpDics 
BTEX - 4 .mru 
Beazoa= 
EtIIylbeM_ 
Toluene 
Xyl ..... cTOTAL) 
Nap/ItbaI_ 

E:&tn<tabl. Orpaia 

GENERAL ENGINEERING LABORATORIES L~CIroIIa_ 

CJiom: 

. . 

Supcmsar of Ship Buildilll .. Co..-siOD 
SUPSlm'-PorumOllLh D~-Eav. 
1899 NorUI 1i0bsaD A "'-
Norlll Clw:io.mm. SoUlb c-lilll 2~-21 06 
Mr. Bll! Hiot. 
SUPSHI1'·l'onImouLh Dc:taclimant 

Rapott DatI: April 2A. 199Ii 

s .. m : SPORT0655-3 
: !JI04332·00 J...ab1D 

!141m 
Pro= COUOCIed. 
0.,. ReceiVed 
Priori!)' 

Collector 

; SCIil 
: 04113199 
: 04114198 
: Roullac 
: CA""t 

STATE OQL Eft 
FL EI7'!_ Ea74'7211'1 
r<C :3! 
Sc: '01:11 . 
!!l 021" 

Pa~ loi2 

Quillin ... RMaIc DL RL Ualtr DF AlIaIJil ball YO... BaldI M ------------------
U 0.00 1.00 2.00 !!III:; • ft 

l.Y 1EB iJ4il1198 :z:w 12tl28I 1 .. 0.5l0 v 1.00 2.00 USIka 1.0 
U 0.00 1.00 2.00 UIIq 1.0 
1 1.60 1.00 4.00 uJiltg 1.0 

U 0.00 1.00 2.00 uS/ks: 1.0 

Polyn.uclftl' Arorrrtzti< H~r:arb""t - Hi I""" 
ACenIJ>lnl:c:lc U 0.00 16' 330 uJikg 1.0 RLC 04I171!18 1'124 120199 2 
Ace/IIPhthyl.". t: 0.00 16' 330 D!P'ki 1.0 
AnthlueDe tI 0.00 165 330 ~aIii 1.0 
Benzoia)azubn.1OIH ti 0.00 165 330 ugltg 1.0 
Bell101a)pymle t: 0.00 165 330 alllkl 1.0 
Br:mo(b)lluoraalbcuc U 0.00 165 DO uWkl 1.0 
8em.c(JDi)po:ryl_ t1 0.00 165 330 ug/kg 1.0 
BeazoCkltluatllllbene IJ (I.re 105 330 ulP'kll 1.0 
ChoeDe u 0.00 165 330 upq 1.0 
OlbenU)(a.hlOlllllrlcene U 0.00 165 330 ueIt& 1.0 
F1uortnlhcae U 0.00 165 330 ulikl 1.0 
I'lucm:rre t1 0.00 165 l30 uJ'kr 1.0 
IiJdeIlC(I .~~ U 0.00 165 330 USIk3 1.0 
Naphrlral.- U 0.00 165 330 ut'kl 1.0 
PlleMnllm:no t1 0.00 165 J30 uelk, 1.0 
Pyrcuc U 0.00 165 330 uS'kr 1.0 

ne folloWi .. prep pr r 1 1_ were pafonDOd.: 

OC/MS BaselNeutral CO_oM> 

900'd 

PO B •• 30712 .. Chirico"",. SC 29417 • :!.1l4() S.v"l:C ROIId' 29414 

(803) SSf;.8' 71 • F"" (Hill) 766- J 178 o PtU.,1:II 'III tl'f)riN Dlpea. 

HOB 0411619. 0IItX) 120199 3 . 
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GENERAL ENGINEERING LABORATORIES Ih .... ,~ 

COlUi:!: 

P",jcct DeJcriPIiaD: 

cc: NPWCOOl97 

SUpen'lICr at Ship BuiIdiJli '" Collveman 
SUPS/ilP-PatlSmClUIh Dc:III:I\mIDI-En~. 
,899 NonII HailIC. A Yeo 

North ClIariestIlll. Somb CarolilUl 29405-2106 
Mr. Bill Hiers 
SUPSH!P-POIUDIOlIIb Deloehment 

Repcm DIlc: April 24. 1998 

Slmpl<:lD 

!TAlE 
n. 
Nt: 
se 
'IN 

SIInIIpQ JI "r] Tilt _P_a ___ '. _______ ~~~~P_~~._U_n __ .. ________ _ 
2·Fi,UDtOblphmyi 
Nltrnilenzelle45 
p-Te~hellYI~14 

BrOl!lofiuDttlbeDZolIe 
Dibrcmollu.ramOChIM 
TD'Uelle-4/I 
SronlofluQI"Dcenzeae. 
DlbromorluDromerNne 
Toluene.<l6 

M-M.tbod 

MC510 
M610 
M610 
1IT.EX-8260 
BT.EX-126D 
B'I'EX-8260 
NAP·821SO 
NAI'-I21SO 
NAP-I2C50 

73.9 00.0 - 115.) 
822 <23.0 - 120.' 
71.0 (31.3 -121.' 
102. (SJ.5 - 1'4.) 
93-8 (63.4. 136., 
93.2 (72.1 - 137.) 
102. (53.3 .I~.) 
93-1 (63.4 - 136.) 
93.2 (7£..1 . lJ7.} 

Mrdlod-Ducripliall .-----------
MI 
M2 
M3 

NolIIs: 
TIle qualificrs ill W, ~ m dcfillOll .. fOUo"",; 

EPA 82150 
£PAlm 
EPAJ"O 

NO intli.,.. .. !1m the In.tIyII: wu .." daecocd lit I Cl!!lCentralion..-et'1Mft tile d __ oll WruL 

I inciiCllleS preoencc oj lllai)llllll a amc:nallioa less IIIIIIIIhc rep.rtinS 1l:1Ii1 (RL) &lid Ire&IU' IJwlIhe dealcliDn limit (IlL). 
U ~ IIIolllhc JIl:I1yte wu not IkUt:md at a coJlCCDlJBlion [!!'el" !bon rho !!e!ec1icr.liiwiL 
• i..iJdiQiicS mit I quaiit)' COfttroJ amilyte teCO "C>T)' 1! ourside of ~ acce:xanc= criteria. 

This dal. n:port hOI beaI prepon!I :wi ~cwer! 
in lICCtmianco ,,;i.b GCDOr1I! ~nccriD, UboCllOtles 
Itlndanl oporalilll ~ Plcue dirocI 
III)' QIleSUODS 10 ycut Project Man"lN". K= BiIlreno!7 fI1 (803) 76;"7386. 

PO 110.30712· a-..... I ... .,.,.SC29417· 2040S.'~ROIId. 29414 

(110.1) 556-8]7! .; F.x (S03) 766-1178 .9804332003. 

o l'tin ...... cwt ""c'~1cd ,........ 

LOO 'd 
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GENERAL ENGINEERING LABORATORIES I" .. "~ 

OiOlll: 

Coar..,!: 

Sopertisor of Ship Buildinr It Co~...man 
SlJPSHIl'-~ OeIao:IuDcn<.l!nv. 
1899 NoM Hobolm Ave.:c 

Nallit CboricIcm. SOIIIlI c.r..tina ~-2106 
Mr. BiUHl ... 

Project OescrtpdOIl: stlPSHJP-PoltllllDath DNcimreIn 

cc: NPWCOO I P'7 

PanuaelCr 

SampleID 
Lab ID 
M&Irix 
De ColleClcd 
DOle Rc=:iwed 
Priarity 
CoUecror 

QwilIS ... Rwe 

: SPORT0655-4 
: 9104332-04 
: SolI 
; 04!13!1I! 
:~14"!l8 

: Rcr.niDe 
: CUe,,, 

D.t RL c_ 
--- ----

VoIalll. 0rpDica 
BTE}( • 4 illl/flJ 
BCllUDe t; 0.00 
ElbylbenztIIC U 0.00 
Tolu"",c 1) 0.00 
Xyleus (TOTAL) U 0.110 
Naphthalene :.190 

!xlraetalll. Orp.aia 
PDlynuclea, A_ic HydtrJt:tJ.rb_ • 16 il"'" 
ACCRlphthene U 0.00 
A""""FnlJlylcm: U 0.00 
AIltlu;u:en. U 0.00 
Benzo(o.)anlhracelle l.i 0.00 
a .... ot.Jpyrea. U 0.00 
IMnzotb)flu_ tI 0.00 

B ...... (IIU)pe:yIene U 0.00 
BenzaCk)flucrandlonc U 0.00 
Cm-j~ V 0.00 
Dibcnzo(o.llJIDUlncene U 0.00 
AlIOtonthOllc U 0.00 
~~~ 'D 
llIdcno( 1.2.:l.c.d)pyteIIC U 0.00 
Naphuw- 801 ""_lie: 857 
l'yt1:n. J 179 

The rollowlnc Jlnp JI"III*Ia .. _ ... perf ......... 
OCIMS BUCfNc"uol CcmpoUlldS 

'0.0 
50.0 
30.0 
so.O 
,0.0 

16S 
16.5 
Ie' 
Ie, 
16 
165 
165 
165 
165 
16' 
165 
H5S 
1£6 
165 
165 
165 

100 um. 
-~ 

100 uJlq 
100 ugllt& 
100 u&ikc 
100 ugllt& 

330 urlkr 
JJO ug/tS 
330 u,*, 
330 utlkl 
330 urlq 
3JO uJllq 
330 u!llk, 
330 up'q 
330 ulits 
330 u!llks 
330 u~g 
330 uJ/kr 
330 ulflc~ 
330 urlkl 
330 uJlq 
330 u!!IkI 

.5D. 
5a. 
50. 
so. 
'0. 

1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 

I' 0 Box3(I7I:' Clwleotcn. SC 21)417 • 2()1() ~Qv"B. RolIC!' 29.14 

(H(J3) 5'6-11171 • Fa (~03) 700-1178 

0, '';nl~ un .. ~"b& ...... 

:rrAn: :;E1. EPI 
I't. U'!U...,...._. 
)/(! 133 
SC 1C12D I~ 
'TN 'l1tJ'. ~, 

Pa&c 10(2 

1EII 04.'23;;;8 ii424 1202lI1 1 

RLC 04117/98 17" IlOl!19 2 

HOB 04I16I!l8 0800 1201119 3 
" ..... 

800 'd llNIH~3NlllN3 'N311 WrJ (llW86 ,H-'1) 
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.C 
~. 

GENERAL ENGINEERING LABORATORIES 

C1icm: Supemsot of Sbip Buik!ina 8cCamenlon 
StJPSHIP'PCl:WDlQlm Dec ..... ~·l!ny. 
11911 NOItlI Robia .. A ... 
No"" CbarII:sIan. SINd! Carolina 2940S-2106 
Mr. Bill Hien 

Project Desc:riplion: StJPSHlP-PortmIIIIIIII ~_ 

ce: NPWCtlOI97 R:pan Date: Aprlll4. I9!lB 

Samplem : SPORT0655-4 

5..", .... R.oo:m • ..,. Teet ........... ~1IIbI. Umlis 

2"Fluc .. "'CcipheilyJ MiiiD 15.9 00.0- lIS.) 
Nltro~ M610 83.3 (23.0 - 1lO.) 
po Tcrpll!llyJ-d14 M610 79.2 (37.3.121., 

Bromoftuarobc:= BTEX-8Z60 72.8 (53-' - 154.) 
DibralDotluommetllane BTEX-i260 114. (63.4.136.) 
TolllOll&<ll BTDC-B260 7l.6 (72.1 - 137.1 
BrcmoftuOf'ObeDzaIo NAP-8260 72.8 ($3.:1 - 154.) 

DlbromoDuoromctlwla NAP-8260 114. (63.4. 136.) 
Toluc:m:-dB NAP·8260 72.6 (72.1 • In.) 

1.1 -M.thocI Melbod-llelaiptiaa 

MI EPA 8260 
M2 SPAS270 
M3 EPA3S!!O 

NoleS: 
The quaWl ... in rlrts rcggrt lID: dII1IlIOd I, roIlows: 
NO iDdlCllo' tIW IDe maIyIe "u 1101 dCll:Clld 01 • ""r=nttaI:ioll ........ 1IIIII1bc dc_ IlmiL 

Lac~~ 
STAn! QEL £PI 
FL il71N.C73!M El704'7211 
NC l1J 
$1; 10120 lema 
'l!< 031' CI2II5o 

J Indloare:s pn:mIC8 cd onaIyIe It I COIICeIWItiOD lI:ss Iha !lie reponiailimil CRL) llId cn:a=< drill !hi! deI=:Iioa limit CDLi. 
1Ilndica= lirat IIIunal)/IC WU nat CIetec1cd II • coni:enua&1oa lteaw dwr die detection IlmiL 
• indicatg mil i quliitY camral anaJ)'lC meowry is ouaidc cf specified • ptwz cl"ireria. 

This dlW> rqlOlt has baa poepIII:d mel reviewed 
in IIIZORIIIICC wit" 0enenI fnIj""";DB LabtalOltes 
..... donI ope:atia, pcoccdwu. P1_e direct 
lilY questions to your Pmje.t MaIWpr. Karen Blall=cy at (803) 769-7386. 

PO Bo. 30712' Ch ... lr:slon. 5C29417 • 2040 s.._ Koal' 29414 

(SOl) 5S5-lIJ7I' Fox (803) 766-1178 "9804332-04. 
ft I'rinlCd ... Q')~1l'd fI:IrC&. 

600 'd 
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GENERAL E~GINEERING LABORATORlES L' )~ 

ct:: m'WC00197 

CIi ... r. 

r . 

SUjlCMlICt of Ship Ba.lIdiII! " COlI'YCnion 
SUPSHlP,PDflllllOUIh ~.en--, 
1899 NC>I!lI HtlblCln A ~ 
Ncnh CbaneIton,SCI\I!IICaruIiDa 29405...2106 
Mr, Bill Hiers 
SUPSHIP·PamI1ICIIIb Deathmetll 

Repon Da= Aprll24. 1998 

S .... pl.IP : SPORTDes., 
: 9104332-0S L.o!b ID 

MIUIx 
D'lC CcUocrecI 
DI'" 1UI:ei_ 
Pno!'ity 
CoUcaar 

: Safl 
: 0..114198 
: 0..114198 
: RoWD. 
: Clieal 

ST.\n :lEI. 
PI. E1f7l561172N 
I\IC m 
SC '01'10 
~ 1]2"" 

, .' 

'051% -

PaI"lDlH"er Q1I&lIIIu RMaiI DL DF AI\8ItII Dale 'nine lI.1cb M -------------------V .... tiJ. I)rellllios 
BTEX· 4 i/fI1fI1 

BC1IZI!II4 U 0.00 1.00 2.00 u..Jk· -- LO JEB 041'2li98 22S1 120288 1 
:Erhyt'oenzem: ] .. ~ 

.~ LOll l.OO Dllitll 1.0 
TolUCllc U 0.00 1.00 :z.oo uwq 1.0 
Xyicnes (TOT ALI J l.2O 1.00 •. 00 uwq 1-0 
Napltchalenc IT 0.00 1.00 2.00 uJIIlI:g 1.0 

EsIracIabio Orpr:rics 
Po/ytwd.a, A."""",ic Hyd"""" .......... - J61wM 
A=pblllene t: 0.00 162 330 ur/k~ 1.0 RI..C 04117191 IIl2S 120llJ9 2 
Acenlphthyl .... U 0.00 162 330 ur/k. 1.0 
AnI!JncoDe u 0.00 162 330 uf/ltll 1,0 
Banzc(.~c 1: 0.00 L62 330 u6ikJ 1.0 
Bemo(alp)'t':tIC U 0-00 162 330 allier 1.0 
B omo(b)flaaronlllene U 0.00 162 330 UN 1.0 
Bcaz:o(F!lperylellO U 0.00 ' 162 330 ~rIkI I.Q 
Bcnzo(lc)flllOlUtbcne U 0.00 102 330 USIkg 1.0 
CbJy!er=:: U 0.00 162 330 u!hi 1.0 
Dibenu>(a.hlaatbroceno U 0.00 
Fluoranthene U 0.00 
Fluamu: t1 0.00 
fndoaoO.l.3-c.d)v.rrcnc U 0.00 
N"I'btfu".". t! 0.00 
P_ltIrene U 0.00 
Pyrcne tJ 0.00 

162 330 uA L.O 
162 330 uglkr 1.0 
162 330 ufIkI 1.0 
162 330 UWEI 1.0 
162 330 ""'8 1.0 
162 330 a8lk!! 1.0 
162 330 uJ'klt t.O 

'Ib foIl-iiIK prep proClld_ were perf_cd. 
CiClMS BuelSeII\tIl CmnpauDCIs HOI 04116198 0800 1201lJ9.J.. 

PO Bex 30712, Cbarl"""l. SC 29417 ' W40 SaviIgl: Ro.d. 2\1414 

(803) 556-8111 • F •• (8D3J 7&6-11;8 "9104332.Q5* 

o ........ nn~k:U,.,..,. 
a 10 'd 
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GENERAL ENGINEERING LABORATORIES 

Cleat: 

COIIIII:~ 

Project Doacriplion: 

c:c: NPWCOOl97 

SupcrriJol of Sbip BuiJdiDi &: Con-um 
SUPSHIP-POIISiIIIOIIrb OeuehIl1CllL-En •• 

IB9!1 NoM Hobocm A... -
Nri Charbroo. South CIroliaa ~l 06 
Mr. BilIlJje" 
SUPSHIP-Porumoudl Do<a:imrI:Iu 

RepOrt Duo: April 24. 1998 

SAmpll:ID 

SlII'I'OIale ........,. Tat l'an ..... 

--~-----------------
A_pl3lble IJllLlu 

2 ·F1!!1!:!mb!1' ... ..en)'1 MaiO 
NiIrDllc_d5 M610 
p-T..,,~-d14 M610 
BromotluoJobellZalc Brex·1I26O 
Dibmlllolll101'lllllCllla BlEX-8260 
Toluene",,! Urex·8260 
B rolllo /luombeno:cac NAP·8260 
Dibromolluorcm.."IIwIc NAP·US) 
Toluene-d8 NAP-B260 

M.Melbod ---
Ml 
M2 
M3 

NOleS: 

1be qIl.Q!iljen in tlris ICport "'" Geftncd u tallows: 

~.7 

95.5 
83.6 
90.1 
93.2 
17.0 

90.' 
93.2 
87.0 

MI!tbadoD.-IpdQ 

!!PA 8260 
EPA 8270 
!!PA3~50 

----
(30.0- m.) 
(23.0 • 120.) 

(37.3 - 128.) 
(53.5 - 154.) 
(63.4 - 136.) 
m.l -m.J 
(53.5 - 154.) 
(63.4 - 136.) 
(72.1 - 137.) 

Nt> IlIdi •• = !bar tho onaI,... ..... nat detec ..... "a concenlnltion Jr"ILIef rbllll rbe dtII:elion Jimj~ 

tnt ..,~ 

S't"TE Oil. £PI 
Ft. Q7IS&1729O £IU72/I 
Nt 133 
$C UIl» '11m 
'1M ll2\Q4 IIM4 

Pap 20r: 

J Indi .. ..,. pruence or oaaIyte al • tobLiiIlQlLIiDD leas IhID !he rsponiDJ Ilmi! (RL) andlllUltr tbIIltho d=rcaion lilllil (DL~ 
U·ilXli ...... _lbollUllyte we "",delCotod itA cCllll:CntrUlon ~rban IIu: delacriOl! llmi~ 
• indicate! to'l:: = qu.;Hi"j ewii'O.i anaiYte reca.,., u autSi~ of spedflcd ECeptallCC criteria. 

This ...... ~ort h .. been pn:pued and m'iewed 
iD aeconla/lce wjm GeIIaId F"Ii ICIi.Ill.aboraIaria 
.tmdatd opaujnl! J'I'O=lara. Plcue IIln:ct 

any Qucstioas It) your ProJ= Mmqcr. Karen BIIUDeY IL (803) 769·7316. 

RlPl ___ y , 

J' () 000 311712· Cllarloxton. SC: 29417 • :!Q40 S,.0p' Rood. 29414 

(81lJ] '5/SoH171 • Fwt (8031766-1178 ·9804332.QS· 
o i'n"tN •• , ~tN~t. 
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cc: NPWCOO197 

Par.lII .... 

voIDIiI. OrIaaics 
8T1!X. 4 ire .... 
Bc=e 
I!tbylbemene 
TolIIme 
Xylen •• (TOTAL) 
N.phlhalCIII: 

Ezlrac!tabill Orpaia 

GENERAL ENGIl\~RING LABORATORIES ..... ~~ 

Clienc 

M~tl"$ mdlffs IICCd.'f:U7/h tI "i.1'-on/iH" Inll,,,,n) .. '. 

SUpetYII\lr of Ship Builcllna '" CanwnioD 
SUPSHIP.Porumautll Oo:Iacbment.El!V. 
IS99 North HDboaII Aft. .. ~., 

North Chvies!nr. Soutb CaroIJna f9A05.11011 
l\fr, Bill Hiers 
SUPSHlP.Pt!rtsmoutil P~ORI 

STATE Oil. \!PI 
fL 3IllJ6'l1lM IIJ7C7211' 
/Ie m 
sc: lOllS!. ~ 
'\)I IlZf')4 

Roport Daa:: Aprii 24. 1998 Pnp I 011 

Sampleitl : SPORT0655-6 
Lobitl : 9110(332.06 

""am : Scdl 
Dill: CaIIecbld ; OO!4.."JI 
Ilate RocCvcd : O4I1.t11!1S 
Prioary :RC\IIUle 
CalJecalr ; CJlent 

QDDIIJier Raula PL RL Uldu DJ' AuIyI& Doole n... Baldi M 

U 0.00 LDO 2.00 u .. 'ki i,a JEll 04122191 2329 120Ul 1 
2.20 I.DO 2.00 ull'ka 1.0 

U 0.00 1.00 2.00 UJIlcg 1.0 
U 0,9'0 1.00 4.00 uA 1.0 

S.IO 1.00 2.()() ug/tI 1.0 

PO(YrlUCWI' iI~ Hyd..-1JINU • J~ ilon<S 

A=phthenl: U 0.00 162 I . 330 u;'ke 1.0 RLC 04117198 1155 120199 2 
AcerulpllUlylene V 0.00 162 330 urlk. 1.0 
AIIIhnIcene U 0.00 162 330 ulJ/kI 1.0 
BetI2O(I)ad1llllcene Ii 0.00 162 330 ItfI'tc 1.0 
BOII7.Il(a)pym>e U 0.00 162 330 ur/kl 1.0 
Bmzo(b)tluCll'l1tthom U 0.00 162 330 urlkl 1.0 
BcnzD(gI!iJpo::yl- tJ 0.00 162 330 u~ U! 
Beua(1c)Qu~ t1 (MlQ 161 330 uslkl 1.0 
~. t: 0.00 162 330 ullk. 1.0 
Olbellzo(Lh):anttu.c:= U 0.00 162 3]0 urikJ 1.0 
fl_lheIl. t1 0.00 162 330 aJllq 1.0 
A_ U 0.00 151 330 u,n., 1.0 
!DdeDo( I ,2,3-c.dlp1"'''' U 0.00 151 330 urikJ 1.0 
Naphtbal .... t1 0.00 151 330 u(llee 1.0 
Pbawl<hren. U 0.00 151 330 ug/IcJ t.O 
Pyeue U 0.00 151 J3D u!!lle! 1.0 

TIl, rallotoiar prep p~ ...... peI'tcInzood: 

GClMs 5_tNeutra! Campounds HOB 04111119801110 [20199 3 

PO Box 30712·· OUll'I", .. ,,,,. SC294r7 • 1040 S.VDS" R",,'" 29414 

(HUll SS6.8171 • F .... (11113) 7M-1I7M ·980'332.cG-

A ..,,:,." on 1Q,~ir'd "... ... 

tlO'd 
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GENERAL ENGINEERING LABORATORIES 'n' .. ,e .......... 

CJiIll!: 

CIIIIlACC 

Projeet Doscnpllon: 

cc:: NPWCOOl97 

SapoorviIGl of Sbip Baildilll &: Conversion 
StJ'PSHIP-Portsmcuth O ... ohmem·!!nv. 
189\1 Nurdl HobIGn A lie. --

North CharlulOll. SOlIdi Carolillll 2940S-l10li 
Mr. Bill Him 
SUPSHIP-Poztmlouth Dc:acbment 

Rep"", Dare: Apdl24. 1998 

SampleID :SPOR~5-6 

SIlI'I'DPtf: RIC IU) Toot P..-at,," .u.:., .. w. LiIIIIII 

2..r:luOf'Otripbc:Dy! M6IO 77.0 (30.0 - m.) 
Ni Irobell.caMS MillO 86.6 (23.0 - 120.) 
p·TcrpbenyHlI4 MillO 19.1 (37.3 - 128.) 
Bromof1uOl1l~ BTEX-B260 100. (53..5 - 154.) 
Djbromofluoro=tbaDc BTEX·826D &a.O (63.4 - 136.) 
Toluene·dB BTEX-8260 11.4 (72.1 -137.) 
BlOmoOuorobeazene ='''P-826D lDD. (53.S - 154.) 
DibromofluolDlllellll:lII: NAP.&2eO S8.0 (63.4 - 136.) 

Toluone-d8 NAI'-I26D 11.4 (7l.1 • 137.) 

M.Melbocl Melhllll-o-riptiaa 

MI EPA 8260 
M2 EPA 8270 
M3 EPA 3"0 

NOleS: 

'The qualiljon in rbi. report ... ""fined II follows: 

NO lndil:alcs Ih;t the anaIym "' .. na' deIected 110 eOllcelll"lIiail ""II1I:I' IIwI die "mdiaa IimIL 

STAn 
PI. 
~c 
SC 
1N 

J indi ...... p_= of 1IIIIl1fe I' • eoncentnliOllleu IIIID tile l8pOfUlIC IImlt (lU,) IIIII! peou:r tlun rbI! do!IeCtionlllllit <DL1 
ti .iildicaru "'-' &be 0II0II1fe "u DDt de-= :at I colll:l:lllr3lian JIQIcr than die DctecIIan limit 
• :ndi~ t.tqt .1 ,~Jt)' WiiUOl Dnai)'1C: n::covery is ouuiae. of specified a.cccptanee critcriL 

Thia daIa rcpolt ills been prepIRd IIIIIi reviewed 
ill accardance Wi!b GeDonI EaPaeerin, LaO«Otarics 
sundlld oplOnlliDl ptOCCCluru. Pluse diner 
1ID1 questiom to y_ Prajecc Mllllqler. ICmrI BlalteIIc1 :II (803) 7C!!J-7386. 

p 0 BCI 307/2 • OlllrlClIDl1. lie .9417 • lD40 S"-Y.p' Rooa. 29414 

("03) "C..II171 • Fax (!!O3) 761\-1'78 "9104332-06· 

'0 'tinted un ~1c..I...,." 

m 'd 

EI'I 
EI'cnK 

,~ 

...". 

Pqc 20(2 
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GENERAL ENGINEERING LABORATORlES ,., _,c.ua.. ... 

cc: NPWCOO 19'1 

-

CIiaut: 

.. 
MmiliA mrJa.r".\· nr'MS!MOlrh U ,T1'''''.rcu" ft)lImrrr/tl', 

r . 

5 upon; ..... of Sbip Bulldiftc'" CoiINe.sion 
$ UPSHIP-p<JnllDQllll Ileucltrnonfi&w. ,. 
1899 Nonil Holnall Ave. -. , 
NanII OIarleolaa. SoUlb CIroIiDa 2940S-2I06 
Mr. Bill Hic:s : : 
SUPSHIP-PorIsmaUIb DeI:Ich_, 

Ilepon Daa:: Apn1:~ 1998 

SamplaIO : SPORT065.5-7 
;9104332-07 Labm 

MIIID 
Dole CDllecred 
nate: Rcceivca 

l'riarity 
Collector 

: Soil ' 
;04114M' ; 
; D4114li8 j ; 

: Rou!Ule .! 

; ClIent 

Pqc 101'2 

hraatator Qualill.r RemIt . :DL aL UDItII Dr ~ DeI2 t1mo Baldi M -------------------------Vabolile Or:1IIicI 
BTU· 4 i,.",. 

8- U 0.00 1.00 2.00 uJiq I.D 
Elbylbenzeae U 0,00 1.00 2.00 aatks 1.0 
Toiuene U 0.00 1.00 2.00 uaIkI 1.0 
Xyloacs (TOT ALl U 0.00 ·1.00 4.00 ulikJ I.D 
Naph~_ U 0.00 1.00 2.00 uJ!lkI 1.0 

EslnOlabI. Org.lllca 
PDiyrwt:lrIGrA.rr>mrui& H,u-rbatu. 16 i_ 
Acen"l'hlhcnc U 0.00 153 330 ullkr 1.0 
Ac ..... phtbyi_ U 0.00 '163 330 urlki 1.0 
AAlllta=IIO t: 0.00 163 330 ""Irs 1.0 
Be/UOCal"nbto= U 0.00 '163 ~30 usJIcJ 1.0 
BOII1O( !)pyre~e U 0.00 . 163 330 uR 1.0 
Boazo(b )111lOn1D1be!Ie U 0.00 163 330 uFkg 1.0 
BCIIZO(8hi)pcrylae U 0.00 )63 330 asIkB 1.0 
BomctkllluClGllltl1ene U 0.00 163 330 IIfIk& 1.0 
Chrys.:nc U 0.00 163 330 III>'k8 1.0 
Dibcnzo(a.I!).,,1bnccno tl 0.00 
Auoruuhen. U 0.00 
l'luorea,. U 0.00 
lndenoO.2.3·c,cIllm=e U 0.00 
Napillbal_ li 0.00 
PbCl101lttltrene U 0.00 
~. U 0.00 

163 330 UBitB 1.0 
163 330 ug/kr 1.0 
163 330 ugllr, 1.0 
163 330 urJki 1.0 
163 33O ui!lB 1.0 
163 330 u&ltr 1.0 
163 330 urlk& 1.0 

The tollo_r prep prDI:OtI_wen pa6andlOCi: 
GCIMS B"a'NouEmJ Co_lids 

PO SO>. .10712. ChoriClIIll1. SC 111417 • 2040 :;"".1< Rnud· 29414 

(803) "6-8111. "~r (803) 766-1178 

o Pritu.all ~ ra.,...1UI11JCWICl. 

JE!! 04.'23,'9; li54l 12ll2l1 I 

RLC 04117198 1927 120199 l 

RDB 041161'.18 0&00 120199 3 

ONIHmlON3 'N3D 9l:Z1 (l1I&186.H-1 
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GENERAL ENGINEERING LABORATORIES 

Mt«tim: todo .. S 1IC',"c/.\"W·;11r n ,'Wr../i 1(1/" '(Jm",",~,· .. "I ' 

;:1 
n! 
in 

~-~ srAn GEl. £!IS 
rL l!rTJ'~ ESTellA 
NC 11' 
St: lOI2D IOJIIZ 
~:1m4 ome 

S"""",,or of SIIlp B~ .tt c:oW.cmon .. , 
SUPSHIP·PansmcNcb ~iCzIv. 
1899 Nann Hab.o,,"... ,- 1:1 
Ncmh Cbarlc::IIIol1. Sauth c:atolizl& 1294OS·21 C6 

"I Mr. Bill Hi... I 

SL'PSHlP.Portsmouth DeIlICh",oc'~1 
, , h 

CaaaIa: 
Pmje<:l Description: 

oc:: NPWCOO 197 Report Dua: Alln>; 24. 1998 P.,.: 2 of 2 

---- -------------- .-.!:!'''--- ----- ---- ---
SlmpJcIn 

Sunaple k:::.'"":..::.P7.:.. ______ ~_I!Jl ___ _ 

Z.Fl.llrOblpMnyl 
:-;l1robl:tlze:le~ 

~. Torphenyl-<ll4 
atO!\lOJlu~e 

DibromotluoromClt.ane 
Tolucru:.dS 
BromctluOl'Obe!w:Dc 
Dibromofluoromcltwle 
TolvenNS 

M6!O 
M610 
M610 

, STEX·8Z60 
B'lEC.8260 
STEX4260 
NAP-8260 
NAP-BUD 
NAP-8260 

: SPClRTO~5-7 
1:1 

84.3 1'1 

93.7 i' ,I 
81.6 I' 

95.0 1:1 

92.4 ' .. , , 
, ' 

82.8 1 i 
95.0 Ii 
92.' ,', 

82.8 .':' 
!" 
:" 

~_LhM_~ ____ .~ ___ . ____ ~-

(30.0 - 115.) 
<23.0· 120.) 
(37.3 -121.) 
(53-, • 154.> 
(63.4 • 136,) 
(7:'1 • 137.) 
(53.5 - 134.) 
/63.4 - 136.l 
m.1- m.l 

M • Meliuld MedlDcl-D •• cripdDll ----------------_. :: ------------
M I EPABUIO Pi 
)%2 EPAI270 " 

'" M 3 fl'A 3550 ii: 
I:: ... 

N'ote.l: 
TIle ~ullifim in :ni. ~rt are cfef"mcd .. follOWS: , .. 
NP ladi"""", Om 1M lIIuyre w .. _ dara:oed at • COIICOII ..... ';"" ~amr i:lilUllhc d .... CliGn liftlil. 
] lndlcores pmc:ace of IMI,,,, II • CDIICeftUlllioD lessll'ol\a till: mportin, !but (Rl.) ""d SICIIICr tlwI d10 dI:IccIian 1i";1 (DL). 
U iRcuClleI tit .. the.lIII8IYtc WU lICt detCeu:d II a CDIICCDInDDII .-ttL;\, the detccUoo limit 
• mdi:atc:. that A quality SD!luo! :.-w:ru; re:ctJYery is outside of specified ~~ceptaacr: eri.teu.. 

I: 
Thil as ... """'" IUla b=:n prepIII'ed IIIICi re~ieWed ! 
;n occ:ordllnce with Cicllllnll EnCil=:rin, UbonIDrier i' 

latnda:d opel2llac 1'I"c:edUres. Pleu" cI.iz=: , , , 
AllY q .... tions 10 your Projcr:l Manaaer, Karen BIU. ..... -y at (803) 759-7386. 

RC\'i By I 
i 
!. 

PO Bax J(17ll' Clwi .. ,lon. SC 29417 • 2Uo111S ••• SC Ita.d. 29414 

(Kin) 556-8171 • F"" CK03)766-1 i 7K ·9804332.07" o I'"" • .,..:.· .C\.~i.d Mr«. 

S10 'd ~Nl!l3NI9~l 'N39 9,:ZI (I!dI86 ,tZ- 'ijd 
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GE~RAL ENGINEERING LABORATORIES W."'_"'i~ 
Mt:~""~ ftk:tO)':: "'~I'!~,;", a l'isi,1II lur mnwrmH". rrAn ~ EPI 

FL l!I71S_ U7~" 
Ne m 
5C ICI20 IGIIl 
':" IlZf)O ....-

Cliaa: SUpeMsOI of Sbi~ Building Ie: CoII"-siDD 
S1,'PSHlP-PorulllOll!!l,O ...... _Ir!Env_ 
1899 North HcbsoD Aw. 

,. I 
~ottlt Charlatoll- SDWl> c-Ima ~S-ll 06 

CDIIIICC M" Bill Hica 
,d , 

Proje:t Deac:riIltion: StlPSHlP-Pooumouth Pe<ocbmenl:! 

ce: IIIPWCOOI91 Report Da= April!f4. 1998 hac 10£2 

Slmpl.1D : SPORTO~S-8 
LalbID ; 98043324 
.'<IIIri. : Soil 
O .. CDII_ : 04114.198 
Dm: Mceivecl : 04114.198 
Ptiotil)' : Jtoar;"" 
CalI&o:I.,. :CI~1 

P.ranl ..... QaaIiIler RemIt 'DL RL Ualll DF AMI,..t DIde 11me liIUdI M 

Vol_tile OrwaaiCII 
BTE)'" - 4 item: 
8enunc U 0.00 i.oo 2.00 uAlkl 1.0 

Elh,lbornzene U 0.360 i.oo 2.00 urlkg 1.0 
Toluene U 0.00 Loo 2.00 ·BlIcJ 1.0 
)()'I.~es CTOTA1.) U 0.00 '1.00 4.00 uflltl 1.0 
N. pilthalelle U 0.00 1.00 2.lI0 ur/ki 1.0 

Esll'llelllbl. Orpaia 
Pc'ytluclOlJ7' A_i~ Hytlror::uhutu • /6 iI.m, 
AcenapMu:ne t;- 0.00 :~66 331 urJkg l.0 
AccIIapl\l!lylelle U 0.00 166 331 agile. 1.0 
Aatt:r.l<:ene U 0.00 '166 331 uilkl 1.0 
BenzoC. )1II1ilr:1cene U 0.00 166 331 upic; 1.0 
BemoCI)pym>. U O.CO .166 331 'uf'kl 1.0 
Be.\ZaIb)tluoraDlbi:M 1: 0.00 J(j6 331 ua/kl 1.0 
BOIIZo(sJIill"'l'Ykne U 0.00 166 331 u"tll 1.0 
Bcaza(k)O .uraDIbene tJ 0.00 :i66 ... up, 1.0 .. , 
Ouysen~ U 0.00 166 331 uflk, 1.0 
Oibeazo(Lhl.nlhr...". 1: 0.00 166 3]1 urltg 1.0 
AuolllltI!cDo tr 0.00 :166 331 u(llkg 1.0 
FJuo,- U 0.00 166 331 ulflkl 1.0 
in_or 1':.3-c,c1)p)'l'Clle U 0.00 166 331 uJikJ 1.0 
NlpJlliwene U 0.00 J6Ii 331 "rile!! 1.0 
l'bmamllre.e U 0.00 166 331 ~ 1.0 

""""" tr 0.00 166 JJI ui/kl 1.0 

The rouo-. prep ,noc:odar .. ~ perfOl"llll!d: 
CClMS BoselN.uuat COIft~ 

9 10 'J 

I' 0 OOA 3en 12 • o..rto.ton_ SC Z9~ 17 • ~1l4I) SOVApe Rc,"" • 290' 14 

(80J) ~~/i-N 17 i • !'All :~03) 766_1 J7H 

G "'i.uw .''I'l10 C'k.'\l ~Q. 

,18S-ZS8-£a8:11~ 

Ia 04!" ... 3l9! 1714 i142aB 1 

RLC 04117198 19S7 1:20199 2 

HI>B 04116198 OI~ 120199 3 
,~ 
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Cli""" 

COIUl:l: 

Project Dcsc;;pticII' 

cc: NPWCl10197 

GENERAL ENGINEERING LABORATORl£S 
Mtt:1inll,orJnT',:t IPrnJ~' J';'h " \,I,ti,w frv-"tIt!rllTT1tr. . ! 

, 
, 

i , 
SlIpC'AlOr of SbipB~ilAIiDI" CoIi¥o:sion 
StJPSHIP-l'onomaIItb DeI:ctunenljEII\'. 
1199 Nonil HobI01l AYe. •. . i 
JIIonh Charl.'1DII, SouIIl CI:olilla 29405-2106 
Mr. Bill Hiers . I 
stJPSHIP.Portsmcull! OCIICiuImrU I 

S""'ple ID 

SIJI'rOIlIIIo hcoftrr Tut P ........ 'lt ........:----- -----
2.Flnarobip,boj'1 
Nitrobo:nzczleod5 
p. TOl'!'lIenyl-d14 
SromonuorobcllZOlle 
Dibtomotluarom!thane 
TclDen~ 
Sromofiuarobeaz .... 
DibromotluaromOlbaIU: 
Tolamo-dS 

,\,i610 
M1510 
M1510 
B'IEX·8260 
BT£X-lI2EiO 
STEX-8l60 
NAP-821SO 
NAP-R21SO 
NAP-82m 

80.0 
84.7 
83.7 
10!. 
91.4 
91-2 
101., 
91.4 ! 
91.2 ' ,i 

i 

Aa:epblllie Unaill 

(30.0. liS.) 
r.u.O - 120.) 
(37.3 - 121.) 
<53.3 - 134.) 
(63.4 - 136.) 
m.1 - 137.) 
(53~ - 1$4.) 

(63.4 - 136.) 
(72.1 • 137.) 

M • Method Mefllod.DeocripDan ----- -------:.-:..::-~, ----
MI 
M2 
M3 

Ei'A8281 ., 

I!PA 8Z70 '.'1' 

EPAJ'~O 

I 
i 

Notes: I 

The qulliflm ;n 1Iu. "'!JOlt lie dallneel .. foilows: .i 

I'_)~ 

S'r~n GEL EPI 
PI. tr71~0Ir7l94 El1ornw: 
He U! 
SC I DUD IO!I:I 
". JlS)4 a",. 

""sa 2or2 

SD iIIdiczcs Lb •• tbell\al)1e WlS Dol dorec:Cod", • CCllCCllll'allOn gre=ler t.baa die doll!Clion limit. 
J iIIdl=e. = of an;lyte'.,. concellUlllon leu dIOII !he "'PGniIIl uimr (lU.) ami ~ man \he dol=aa limi. COL). 
t1 iD4icoLa Ibot!he..wyte wu IlOl dem::ted It • =o....uonoo en:uer :am !he dCl""dcm !In!l~ 
'* indicates rb& a ~u:.!i1.j CODu-UJ iiiiaiYlc '""very is ourside of specified ~auce criteria. 

. ; 

Thi ...... repOJl h .. b .... prePll"d ar.d reviewed 
10 =rD1UICI! Wlm Qen:ral EDlille'illi l.IbunIories 
slalld.W cper.ning pro=dures. Pl_ limer 
III) question.. to yOllI Project Maaapr, 1Wet BIab:ney or (803) 769-7386. 

Re.iewe!j y \ 

PO Bo. 3071~' Ch:u1 •• 'un. SC :!~17 • lO4O so.uS" Rood. 290414 

(II!J~) S~17I • Fh. 1803) 766-IIiB "9804332-08· 
o l'rUI ... .,,\~., .. ial~r. 

LIO'd 
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I 
GENERAL ENGINEERING LABORATORIES Lo __ ~ 

• _.. I ., 
M«rill.llltklu.? ,'r "('nIl' tfJlll U 1'1::IIHI .rflr It.'""NTrJM'. 

cc: NpWCOOl97 

l'IU'ameter 

VolalJltt Orpai .. 
BTEX. 4 ;leMI 

Benzene 
Elbylbenze .. 
TolUene 
xyle_ (TOTAL) 
NlplubaJcno 

ll:luraClllble 0rpIri0a 

. . 

I 
Supc:rviaor of Ship BIIildiIJIr dt ean-..Dn 
SUPSHlP-1'orIInIoIId1 ~ •• 
1899 Nm!II HobJlJn Ave.·.,. . I 
:~~:"'lcscIm. SoutlJ CIroIina~l' '·2106 

SUPS IfIP-PortIlllDUtll DelacftIllClll. 

Report D_ April J 1198 
. I 

SampleID : SJIORT06!H , 
l.abIO :9804332.$ 
Mllrix : Soil 

I 

D .... eoUOCled : MI!4f!98 ! 
n_ Reci!t';1:Q ; O4IJ4IIl8 

I Pnar;ty ; ROIUtII/O 

CaUc=r ;Olent i 
Q""IUI ... RMUII jDL 

U 0.00 l~ .. 0.00 1.00 ... 
U 0.00 1.00 , 
U 0.00 1.00 
lJ 0.00 .00 

I Po/:mMcI.a, AroIMIie HyJrrxarh_ • /(j ;11IftI , 
ACCI1lpnthene U 0.00 
Acenaphthyl= U 0.00 
Anlhrla:ne 1I 0.00 
Boazo<a)on!hra= t' 0.00 
Beazo<a)pr=e ti 0.00 
BeazolbJfttJOCJIIIhenc U 0.00 
BCDZOl.ghi)pnyl= ti 0.00 
Benzo(lcl!lllormtllene U 0.00 
Oif)'SCnl U 0.00 
DJbcuzc(a.h~ U 0.00 
FluoranthOllc tr 0.00 
l'Io.,....,. U 0.00 
Indono(l.2..3-c.d)l\YmlC U 0.00 
Napblhalone U 0.00 
PbCll8tJWene U 0.00 
Pyrena U 0.00 

n..lallororiag pnp p-.. ...... weft ,*,0l'IlIIII. 
GC/MS BueiNeutnl Campo1Dlll5 

/
164 

~: 
I 
D64 
~64 

!: , 
164 , 
164 , 
164 , 
164 
i64 
164 
i64 
i64 

, 

i 
I 

1U. tails 

2.CO !J1tik: 
2.00 uJikl; 
2.00 ~ 
4.00 uf/k& 
2.00 uf/k& 

330 Uglkl 
330 ueIk¥ 
330 "8"k!f 
330 uf/k& 
330 ·.8 
330 u&'ka 
330 uJikl 
330 uA 
330 u!!lkl 
330 uJlki 
330 .... ts 
330 .8 
330 urJki 
330 Ilf/k, 
330 u~ 
lJO uSIkJ 

DF 

. ~ .. ~ 
1.0 
1.0 
1.0 
1.0 

1.0 
1.0 
l.O 
1.0 

'1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 

PO s/). 30712. Cbatl .... on.SC 29~17' 2040S.vogo Rond' 29414 

18031556.&171. Fob (80))766.1178 

t) ,.,.,.1Wt m ~'dcd ,.,-.. 

STAU OEL UJ .1. EB7IS_ U1D211"1 
NC 1» 
lie: JOI2D' 
'01 1Jl!')4 

Pose 1of Z 

ADaIyot Dale TIIIIII BaldI M .-

JED 04i23~1 1746 120211 1 

JU.C 04117198 2028 120199 2 

810 . d !IN f H~3tH9N3 'N3!l a: Z1 (nW 8 5 .~, - '1 



CIIIIII! 

= NPWCCOI97 

1 I 
I I 

GENERAL ENGINEERING LABORATORIES 
Mcr:ling 'ndt1flltt~j 4·jrh rr I'l'i,ruf jar rMlf')mJlII', 

. , 
I 

Svpezvllor or SlIip BuiIdiq :,. c:olenlon 
SUPSH1P·~ D .............. Etr •. 
1899 NoRlI Haboon Ave. . ~ i 
NOI'II1 CbarluIDll, Sauth Catclina::lP4Q5.2106 

Mr. BJJltilerr ·1 
SUPSHlP·Portsmaudt Det=_ 

I 
Ilepan Dale: AlIrilp4. 1991 

LMlNW?~'" 
STATZ GEl. EPI 
J't. 1lI7"_ !Z'4':zn 
Nt: m 
SC 10120 !0512 
..,. il7Il' OlD' 

Pap: 20C: ------ _____ -"- ._----- -----

Surro ..... ,al 

2.FllIOrobipl!o!!)! 
Nilt\)~ 

po Torphenyl-<l14 
BromofillOlObc: ....... 
DibromaiiaoromOllllne 
Tolu0ne-d8 
B:cmollu ..... c-
Dibtamonua:omedIaDe 
Toluene·dB 

-' M .Mellloci 

Ml 
M2 
M3 

Sam;>Ic ID 

Tut 

MaiO 
M610 
M610 
BTEX·8260 
BTEX·~260 
BTEX.8260 
NAP-8260 
NAJ>.8l60 
};AI'.1260 

: SPORTOG!5-!1 

~t~ 

7%.2 
82.3 
77.4 
103. 
93.4 
8M 
103. 
93.4 
89.0 

EPA 8260 
EPA8Z70 
EPA 3530 

. I 

i 
, i 

I 

i 
I 
1 , 

I 
1 , 
I 

I 
, I 

, I 

I 
No=: I 
The quaIlfim in this n:pmt III! delineci os fclJows: .. 

".crept8b1e LImIte 

(30.0· 1J5.) 
(2.3.0 • 120.' 
(37.3 .la) 
(53" • 1.54.) 
(63.4· 136.) 
(72.1 • 137.) 
<'3" • 1.54.) 
(63.4. 136.) 
~1_1'2'" 
~ ....... - .wl'l 

N'D Indicates IIIIr tile maI}'111 .... l1li1 dcw:!IIIm • eonccJIInItIan (I11OIIIcr. tIIIIIlho _OIIlimiL . 

J illdlcue.s ptCSencc af:malyta It • """ .. numiOJlI .... :.ball !be "'poniulliimt (IUJ and _ tlwl u.. =ocdaa limll (1ll.). 

U indIcu .. IIIaL Ibe II1II)'11 .... "'" do/lCled II • QlaCllllttllic", F-= tbOn the """red",, !!Qlt 
• indicates dlln II Q!!al!ty ccnL."iil iilaiyte t'eCO\'Cf)' is alHlide of JPCCified :a~ criteria. 

Thia liar. ~port has b= prapIIId aM n:vie_ 
in au=rd ...... Wilb Cle:MtIII EqillCCriDr LoiIoratories 
salllClarcl OpeClliD8 prn...nau. Ploose clin:ct I 
lillY qu..oon.s to your Project Manqcr. Karen BlIW:new lit (803) 769-7386. . I 

~hw-n\o\h>f\'\ J i 
lUMewtdBy \ 

6 iO 'd 

I 
! 
I 

PO BOA .1Cl712· OIAno"UII. SC 2ti7 • ;lO4O S.V"~", Rood' 29414 

(1103) SS6-8171 • r-~. (~(W 7116-111@ "9804332009-

o J'rintlod"" ~.~~1cU ~ 



I 
GENERAL ENGINEERL~G LABORATORIES It _)~ 

M"""R It.uI1.··, n~rti.r t'" U r{",,,, (rff /rm",rmw·. 

. . 
. : . I. 

SuperYuor of Ship Buildq .It CoDrerriOl2 
StlPSHlP·PDnImauU1 ~I' .. 
1899NortlIBob'OAAft.·:- .. 

CancIcI: 
North Cb.r!e'IJIII, South Carolilll 2D40S-l106 
Mr. BWHion I 

I>roje<:t Oexription: S UI>SHlP-ponsmourb DcII:IlmoDtI 
cc: NPWCOOI97 R'IJIXlDale: Aprllf4.1998 

-----
Sample 10 : SPORTOM,s.10 
t.abID : 9804332-t 
Matrix: : Sail 
Dire CoDIICUId : O4Ii4i'ii I 
Da", Kec:e.ocd : 04114198 I 
PrioriI)' : RouziDe 
CoJlec:tor :Olenl ! 

I 
PlU'alllc. QuaIIII •• Rooult iDL' 

VoI.tile Orplll .. 
BTEX-4itellfS 
B_ftc U 0.00 1.00 
E£hyJh_i -.:: U. 0-00 1.00 
Tolu"". 1I 0.00 1.00 
Xyr.na. (roTAl.) u 0.00 1.00 
N.phthol .... U 0.00 1.00 
~bloOrpzda 

Pa/7nucl«lr Ar""",,1C Hytb-rlcdrbcru • J 6 item.r 
Acenaphrh.~ U 0.00 .JtiIi 
A.enaphthylCJIe U 0.00 166 

Atuhra.c""" U 0.00 166 
Benzo( alamlnc:cne U 0.00 16(; 
8=(I)pyrone U 0.00 166 
Benzo(blDuoranllwle U 0.00 166 
BCISZ<>(lIUlperylene U 0.00 166 
Beazo<E)tIlJor.JNllcllC y n "" ~.~ 166 
Ch.,..". t! 0.00 16(; 
Dibenzoc:a.h)anth_ U 0.00 166 
AUO<llllrn_ U 0.00 166 
Aacrone U 0.00 166 
Indeno( J.2.J.c.d)pyrene U 0.00 16(; 
Naph!llaicllc li 0.00 166 
Pb.....,rJuen. U 0.00 66 
/'yr8M U 0.00 65 

TIuo lailo"'nl prep pr_lIft ........ periormecl: 
OCiMS BOlIOINeuuol Compaaadl 

:RL U .... 

2.00 uriq 
2-00 ow'kl 
2.00 ulJl'q 
4.00 UrJI<J 
2.00 "A 

332- urAe 
332 ul/kg 
332 cJ/kl 
332 uglleg 
332 vN 
332 o8fE@" 
332 uSlk: 
332 VI/E, 
332 u"leg 
332 ~ 
332 u8ik. 
332 uf/kf 
J32 urIJcI 
332- U8iks 
332 ufIk&: 
332. yS':q 

J)F 

1.0 
1.0 
1.0 
1.0 
1.0 

1.0 
1.0 
1.0 
1.0 
1.0 
1.0 

' " .. ~ 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
, A 
•• v 

POS .... 30712·CJllltl""'on.SC:l 17. !040S""D~eRu.d· 2'1414 

(HU3J SS6-817l • ~. (803) 766-1178 

ft Prill"" ""1n.'l~h:W purer. 

0,0 'J 

STA11! om. EP! 
PI. muM"I29< £17412/ 
lie m 
51: 101211 ...IIIIIlIZ 
'T1'I 03M , 

Pat: I at: 

~D.te nIDI BIItda M 

JEB 04I23J98 0353 12Il288 I -

lU.C 04117198 2058 12.0199 2 

HOB 041161518 0800 J20199 "" 

"980433:1-10· 



I 
GENERAL El'iGThTEEIRING LABORATORlES 

Mftt,illM ",d~"s ",:~ds J,.·;fh" ri.'ti,,,,fnr rnIll4IT(JJI,'. 

aiem; Saptrvilot of Slrip B~i'& J ..... icnI 

SUPSHIP-"""""""III ~Sn •. 
1899 Nol'Ih Hobson A.... I 
NDr1h ChoriellDD SQUill Camlina 294QS-2106 

ConllCl! Mr. Bill HI.... I 
Project Ile>criptiou; SlJPSHlP·l'<msmaI1t1l OetlcMv:GlI 

cc; SPWC_OO_J97 _________ Rcpan __ DIII: Apri1~. ;998 

Sample: ID ; Sl'OR!!lIf'-IO 

-s-arro-pu--R-.........,.------Tcrt- _P_ .. ..:w..:at:.:. .. "_·~I __ ~ .... LkalII 

:;'-F1uarabipbonyi M610 IH I, 
l'Oilnlbellzelle-dS MlilO 95,7 ! 
I'" Terpheftyl-<l14 . !wf610 82.0 ' 
BtIlll1onuornbcuzene BTEX-82GO 91.2 I ' 
DibtamofrJOtDmetlulne BTEX-lI260 R4.6 I 
Tolueno-dB B1EC-82C50 86.4 I 

BrnmofluorobenzCIIII NAP-8260 91 2 

(30.0 - 115.) 
(210 - 120-) 
i37.3 - 128.) 
(53..5 - 1'-4.) 
(63.4 - 136.) 
(72.1 -137.) 
(53..5 - 1'-4.) 
(63.4 - 116.) 
(7~! .. !37.) 

J o-..,OttIl_ 
STAl! OE[. EPI 
l'I. 11171'_ E8'74TtJO 
Nt' m 
5C IOI:lD 111112 
1N o:!Il4 l1li)& 

Pap 2 aD 

=-::::: :!:: 
----- ----- -~,-------------

loll 
M2 
M3 

Notes; 

MelUd-DI_=..;,Ip,:.II_-________ _ 

EPA 8260 
EPA8l70 

! 
i 

EPA3"O I 

i 
I 
1 

The qlJOJifion ill tbIa sq>On ore delim:<! II iaJillWl<' I 
ND lncllcou:s tIlallllelllAlyte ..... DDI deu:cllld at a COIil:l:DlmlDIIIJ'eOI« 1hon Ibc doteclion Iimi~ 
J indical':' pn:soaa of :uaaly\c II • concenll':llion leuWo IiIe rep:milllht (RL) ond ....... 111111 die _a limit (DL). 
U indicalCllhol !JIe~Y\C ..... ""t detected lIa .~ !"'I"" ~ !!Ie _ ... ;= ll:nl:. 
= imiiClleI WI a qIt.Jity comroI amlylC ICCllveIY is auuide of spediled 'CcepIlll<:C crillOria. 

This CIolD "'POI! hu been "",,,&rOd IlllClreYie .. od 
iIIlCc:anIance Willi GcDc:nJ BnSin=iaa ~es 
sondaTd QI>ClIImi prace4utCs. Please ditecl 

any qllUll.1II ra )'CUr Project MlwIaer. Ka= BlIlcney .. (803) '6!i1· 7386. 

I 
Rcv;eweci By I I 

PO Bu> •• 0712- CIuIrhooInn. SC 2 417 • 2040 SIlV~ Ruod· 294'14 

(80.) 556-8)71· •• (ROll 766-117M -9104332.-")-o 1...,: ..... 1 n:~je-J ,..... 
I 



Client: 

ContaCt: 

GENERAL ENGINEERING LABORATORIES 

SupetVlsor of Ship Building & Conversion 
SuPSHlP.Porumoulh Delaellment·Env. 
1899 NOM Hobson Ave. 
NOM Charleston. Soulh Carolina 29405·2106 
Mr. Bill Hiers 

Project Description: SuPSHlP·Porumoulh Dew:hment 

cc: NPWCool97 

SamplelD 
LabID 
,\Iarnx 
Date Collected 
Date Received 
Plioncy 
Collector 

Report Date: April 28. 1998 

: SPORT06S8·! 
: 9804461·01 
: Soil 
: 04116198 
: 04117198 
: Routine 
: Client 

~ Cenific:a .... 

STATE G£I. E-
F!. E!7I$6181294 E 17 
:.Ie :.33 
SC 10120 10,12 
"TN 02934 02934 

Page 10f2 

Parameter QUAllner R .... 1t DL RL Units DF Analyst Dare Time Bald! M 

Volatile Organics 
BTEX·..J i/~ms 
Benzene 
Elhylbenzene 
Toluene 
Xy1enes (TOTAL) 
Naphthalene 

Surrogate Recovery 

Bromorluorobenzene 
Di~romorluoromerhane 

Toluene·d8 
BromoIluorobenzene 
Dibromotluoromethane 
Toluene·d8 

M=Method 

MI 

u 
U 
J 

Test 

0.00 
0.985 

1.42 
3.80 
5.49 

BTEX·8260 
BTEX·8260 
BTEX·8260 

NAP·8260 
NAP·8260 

1.00 
1.00 
1.00 
1.00 

2.00 
1.00 
2.00 
4.00 

ug/kg 

uglleg 
uglleg 

uglkg 

-
1.0 TCL 04IlS198 1519 120150. 
1.0 
1.0 
1.0 

1.00 uglkg 1.00 1.0 

Pereent9'" AcceptabJe Limits 

90.8 (53.5· 154.) 
88.8 (63.4· 136.) 
86.0 (72.1 • 137.) 
90.8 (53.5 • 154.) 
88.8 163.4· 136.) 
86.0 <72.1·137.) 

Method·Description 

EPA 8260 

POBox 30712· CharleSlon. SC 29417 • 2~ Savage Road· 29414 

(803) 556-8171. Fax (803) 766-1178 ·980446J.(IJ· 

o Printed on ~led ~r. 



......, 

Oient: 

ContaCt: 
Project Descnpnon: 

cc: NPWCOOl97 

GENERAL ENGINEERING LABORATORIES 

Supervisor oi Ship Building & ConversIon 
SUPSHIP·Porumoum Detachmenl-Env. 
1899 Norm Hobson Ave. 
Norm CharleSlon. South Carolina 29405-2106 
Mr. Bill Hiers 
SUPSHIP·Porumouth Dew:hmenl 

Repon Da .. : April 28. 1998 

SamplelD : SPORT0658-! 

:\1 = Method Method-Description 

~otes: 

The qualifiers in [his repon are defined as r·ollows: 
~'D indic:lt~s that the anaJyte was nut detected at a concentration grc:uer than {he detection limit. 

LaboralOryCH11flCllboal 

STAn GEL EPI 
FL E87156/872!l4 E87471J1r. 
NC 
SC 
1N 

10!20 
02934 02934 

Page 20(2 

J indicates presence of analytc al 3 concentration iess than me rcporong limit (RL) and greater than the detection limit (OLt 
U indicates mat the anaiyte was not detecteu at a concentraUDn greater than the detcction limit 
• indicates that a quality control analytc recovery is outside of specified acceptance criteria. 

This data report has been prepared and rcv1cwed 
In accordance with General Engineering Laboratones 
standard operanng procedures. Please direct 
.llly questjons to your Project Manager. Karen Blakeney 3[ (803) 769-;386. 

ReV1ewed By 

PO Box 30712· Charieslon. SC 29417 • 2~ Sova!. Road. 29414 

(803) 556-8171· Fax (803) 766-1178 

o Pnnl~ on n!C\"Cled 'O:lDer 

*9804461-01* 



..... 

(. 

Client: 

CODtlCt: 

GENERAL E:\TGI:\,EERING LABORATORIES 
IIt'elm'!. [OeU/\" -I I1('CciJ U-ffill.l n.r;o/J ,('I,. IOmOrrfJU". 

SUperv1sor oi Ship Building 6< Convemon 
SUPSHIP-Porumoum Oew:tunent-Env. 
1899 Nonh Hobson Ave. 

North Charleston. South Carolina 29405-2106 

Mr. Bill Hiers 

Project Description: SUPSHIP-Porumoum Deracnment 

cc: NPWCOOl97 

Sample ID 
Lab 10 

MalJ"ix 
Date Collected 

Date Received 
Prionry 

. Collector 

Ropon Date: April 28. 1998 

: SPORT0658-2 
. 98t~iA01 
: Soil 

04116198 
04117198 

. Rouune 
: Client 

~Ce~ 

STAn: oa £PI 
FL Ea7U6I87294 -'7'Ll 
~c 

SC 
TN 

:!33 
10120 
02934 

. .1 
02934 

Page I of 

Parameter Qualifier Result DL RL Units DF Analyst Date Time Baldi r. 
Volatile Ol'luics 
BTEX & ~ iftms 

Benzene U 0.00 1.00 1.00 uglkg 1.0 
Etbylbenzene U 0.645 1.00 2.00 uglkg 1.0 
Toluene U 0.00 1.00 2.00 ugikg 1.0 
Xylenes I TOTAL) ] 1.28 1.00 4.00 uglkg 1.0 
Naphth:llene l' 0.00 1.00 2.00 uglkg 1.0 

Extractable Organics 
PoIYfmclearAromtJllr.: H.\·drocarOoru • 16 items 

Acenaon lnene l' 0.00 164 330 uglkg 1.0 
AcenapnrhyJene l' 0.00 164 330 uglkg 1.0 
Anthracene l' 0.00 164 330 ugikg 1.0 
BenzOl aJanthracene U 0.00 164 330 uglkg 1.0 
Benzol a Ipyrene . U 0.00 164 330 uglkg ,n 

•• U 

BenzOl bifluoranmcne U 0.00 164 330 uglkg 1.0 
BenzOl ghi )pery1ene U 0.00 164 330 uglkg 1.0 
Benzo(klfluoranrhene (; 0.00 164 330 uglkg 1.0 
Chrysene U 0.00 164 330 uglkg 1.0 
Dibenzol a.h lanthracene U 0.00 164 330 uglkg 1.0 
Fluoranmcne U 0.00 164 330 uglkg 1.0 
Fluorene U 0.00 164 330 uglkg 1.0 
Indenol j .2.3-c.dlpyrene U 0.00 164 330 uglkg 1.0 
N apbtbalene U 0.00 164 330 uglkg ,n ,.U 
Phenanthrene U 0.00 164 330 uglkg 1.0 
Pyrone U 0.00 164 330 uglkg 1.0 

The foUowing prep proeecl ........ ere performed: 
GC/MS Base/Neuual CompoUDds 

POBox 30712 - ChaJ'leSlon. SC 29.U7 - 1~ Savage Road· 29414 

(803) 556-8171· Fax (803) 766-1178 

o PnnfCd on recyc:led Jl:IIPeI'. 

TCL 04/25198 1550 I~ 

RLC 04126198 2326 120497 l 

.... 
HDB 04121198 1100 1204;. J 

*9804461.()2· 



-

Clicnt: 

Contact: 
ProjCCt Descnpuon: 

cc: NPWCOOl97 

GENERAL ENGI;'\EERING LABORATORIES 

Supcr'VIsor of Ship Building & Conversion 
SUPSIfiP·Porumouth DeUChment·Env. 
1899 North Hobson Ave. 
North Charleston. South Carolina 29405·2106 
Mr. Bill Hiers 
SUPSHIP·Ponsmouth Detachment 

Repon Date: April 28. 1998 

SamplelD : SPORT0658·2 

Surrogate Recovery 

:-Fluoroblphcnyi 
Nitrobenzene·dS 
p.TerphenyH1I4 
Bramorluorobenzene 
Dibromolluoromethane 

Toluene·d8 
Brnffiotluorobenzcnc 
Dibromofluoromethome 
Toluene·d8 

M=Method 

MI 
~1 2 
M3 

!\Iqres: 

~1610 

~1610 

M610 
BTEX·8260 

BTEX·8260 
BTEX·8260 
NAP·8260 
NAP·8260 

NAP·8260 

The qualifiers in tl}is repon are defined. as follows: 

Peruntc;;, 

87.5 
110. 
99.4 

98.2 

94.2 
94.2 

98.2 
94.2 
94.2 

Method.Description 

EPA 8260 
EPA 8270 
EPA 3550 

Acceptable LimilS 

.30.0· 115,) 
(23.0 • 120.l 

137.3· 128.) 
(53.5 • 154.) 

163.4. 136.) 
(n.] ·137.) 

(53.5·154.) 
163.4. 136.) 
(72.] • 137.) 

ND ind~Cii.iCS that the anaiyte was not detected at a concenuauon greater than the detecuon limit 

LabonIo". Cenificali_ 

STATE CiEL EPI 
A. E87156/87294 E8747M 
He ZJ3 
sc lOI2C 

029304 02934 

Page 2 of: 

J indicates presence of analyte at a concenuanon less than the reporung limit (RL) and ~re3ter ttun the detection limit (DL). 

U indicates that the anaJyte was not detected at a concentration greater than me cietectJon hmit. 
• indic3lcs that a quality comrol analy[e recovery is oUlSide of specified acceptance criteria. 

This data repon has been prepared and reviewed 
in accordance WIth General Enginecnng Laboratones 
standard operating procedures. Please direct 
any quesnons to your ProJec;t Manager. Karen Blakeney at 1803) 769·7386. 

Reviewed)Sy 

POBox 30712· Charleston. SC !9417 • !~ So"oge Road. 29414 

(803) 556·8171' Fax (803)766-1178 o Pnnled on reevclcd Dl!;DeT. 

*9804461.()2* 



GENERAL E~GINEERING LABORATORIES Lahorato" Certillcaaa. 

\/t't!flllt.: 10p"<,~ I/('('"S 11'11" 1I I"Hlml '''1" '"IIII11TOI.-. 

Cliene: SUpervisor of Ship Building & ConversIon 
SUPSHlP-Ponsmoutl! Dew:hmcnl-Env. 
1899 Nortl1 Hobson Ave. 

Con<act: 
Nortl1 CharIes,on. Soutl! Carolina 29405-2106 
Mr. Bill Hiers 

Project Descnpuon: SUPSHlP-Ponsmoutl! Dcw:hmem 

cc: NPWCOO197 

Parameter 

Volatile Orga.!!iC! 

BTE)( . 4 items 

Benzene 
E,hylbenzene 
Toluene 
Xy1enes .TOTAL) 
N aphrhalcne 

Extractable Organics 

SamplelD 
Lab 10 
~'Ialrix 

D.ne Collected 
Date Received 

"Priority 

Collec,or 

Qualifier ResuI' 

U 
U 
J 

0.930 
0.788 

1.61 
1.25 
27.8 

Polynuciear Aromallc HydrocarDons. 16 items 
Acennphthene 370 
Acena~nthyJene l." 0.00 
Anthracene U 0.00 
BenzOl il lantilracene U 0.00 
Benzota)pyrene . U 0.00 
BenzOl b )fiuoranmcne U 0.00 
BenzOl ghi)peryJene U 0.00 
BenzOl k)fluorantilene U 0.00 
Chrysene U 0.00 
Dibenzola.hlanthracene U 0.00 
Auoranmene U 0.00 
Auorcne J U3 
Indenoll.:.3-c.d)pyrene U 0.00 
Naph1halcne U 0.00 
Phenanthrene U 0.00 
Pytenc: U 0.00 

"'be (ollowing prep proceclures .. ere performed: 
GClMS Base!Neuaal Compounds 

Rcpon Dale: April 28. 1998 

: 9804461-03 
: Soil 
: 04116198 
: 04117198 
: Routine 
: Cilen, 

OL 

1.00 
1.00 
1.00 
1.00 
1.00 

164 
164 
164 
164 
164 
164 
164 
164 
164 
164 
164 
164 
164 
164 
164 
164 

RL UailS 

1.00 uglkg 

2.00 uglkg 
Z.OO uglKg 
4.00 uglkg 
1.00 uglkg 

330 uglkg 
330 uglkg 
330 uglkg 
330 uglkg 
330 uglkg 
330 uglkg 
330 uglkg 
330 uglkg 
330 uglKg 
330 uglkg 
330 uglkg 
330 uglkg 
330 uglkg 
330 uglkg 
330 uglkg 
330 uglkg 

STAlO GEL' r-
Fl. EB'1U6/S7l94 I r 
NC :JJ 
SC 10120 10582 
TN 02934 02934 

Page I of2 

DF Analyst Date Ti!!!e Batdl M -
1.0 TCL 04I2S198 1621 110885 
1.0 
1.0 
1.0 
1.0 

1.0 RLC 04126198 2353 120497 2 

1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 

1.0 
1.0 
1.0 

..... 

HDB 04121198 1100 120497 3 

POBox 30712 - Chorle"on. SC 29417 • 2~0 Savage Road. 29414 

(803) 556-8171 • Fax (803) 766-1178 

IIII 
"9804461-03" 

'"' c;.~ PrInted on ~Ied D:J~· 
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;' 

, -

V\. ENG/"'<,,~ 

>~~ ...; I J.. ... I _ 

- I .' . i - . /~\ \ .. : 
'70$>' ~ 

o " :f>4 TOR\~;" 

CJj"",: 

Contact: 
Projec! Descnption: 

ee: NPWCOO 197 

GENERAL ENGINEERING LABORATORIES 

SUpervisor of Ship Building &: ConversIon 

SUPSHlP·Porumoulh Derachmenl·Env. 

1899 North Hobson Ave. 
North Charles!OD. Souib Carolina 29405·2106 
Mr. Bill Hien 
SUPSHIP·Porumoulh Derachmem 

Report Date: April 2S. 1995 

Sample !D : SPORT06S8·3 -

Surrogate Recovery 

':-AuoroiJipnenyi 

~itrobenzene-d5 

p.Terphenyl-d14 
Bromorluorobenzene 

Dibromotluoromethane 

Toluene-dS 
8 romofiuorobenzene 

Dibl'Omotluol'Omethane 
Toluene·dS 

M.Method 

Test 

M610 

M610 
M610 

BTEX·8260 

BTEX·S260 
BTEX-8260 

NAP·S260 
NAP-8260 
NAP·8260 

Per12DI% 

82.7 

106. 
9S.1 
93.S 

91.2 
88.2 
93.S 

91.2 
8S.2 

Acceptable Limits 

(30.0· liS.) 
(23.0 • 120,) 
(37.3· 128.) 
(53.5· 154,) 
(63.4· 136.) 
(72.1·137.1 
(53.5·154.) 

(63.4· 136.) 

(72.1·137.1 

Method.Description ---------------------------- ~------------
MI 
~:! 

\13 

~otes: 

The qUalifien 10 ttiis report are defined as tollows: 

EPA 8260 
EPA 8270 

EPA 3550 

:"-JD indicates that the anaJyre was not detected at a conctnuanon greater than the detection limit. 

J...aboraIory CenirIC2liaal 

STATE GEL EPI 
Fl. E871W17294 El7477Jr 
NC ::33 
sc 
1N 

iOi20 
02934 

i05iZ 
02934 

Page 20f2 

1 indicates presence oj 3Il8:lyte at a concentration less than the reponIng limit cRL) and grcar:er than the detection limit CDL)' 
l' indicates that the anaJyte was not detected at a concentration greater Ihm the detection limit. 

• indicates that a quality control analyte recovery is outside of spcC1fiet..l acceptance cnteria. 

This dara repOrt has been prepared and reviewed 
in accordance with Genera..l Engineering Laboratones 
standard operating procedures. Please direct 
any questions to your Project Mattager. Karen Blakeney at (S03) 769·7386. 

Reviewed By \ 

POBox 30712· Charles!on. SC ~9417 • 2~ Savage Road· 29414 

(803) 556-SI71· F'''t(S03) 766-1178 

-0 Pnnled on recvcled OlIoer. 

"9804461-03" 



"'-

Client: 

ContaCt: 

GENERAL E~GINEERING LABORATORIES 

SUpervisor of Ship Building & Conversion 
SUPSHIP·Porumoutll Deracl!men[·Env. 

1899 NOM Hobson Ave. 
NOM Charles[on. Soulh Carolina 29405·2106 

Mr. Bill Hien 

Project Descnption: SUPSHIP·Porumouti! Deractuncnt 

ce: NPWCOO 197 

Sample 10 
LabID 

Mattix 
O .. e Collee<ecl 
Dare Received 
Prioriry 
Collector 

Repon Dace: April 28. 1998 

: SPORT0658-4 
: 9804461.04 

: Soil 
: 04116198 
: 04117198 
: Routine 
: Clien[ 

LabonlOl"?'Cc~ 

STAn; GEl. ~ 
A. ES71561117294 '17 
NC .!J3 
SC 
TN 

iOl20 
02934 

'''''12 02934 

Page 1 of2 

Parameter Qualiller Resul[ DL RL Units OF Aaalyst Dale Time Batl:b M 

Volatile OrgSlJ1iCS 
BTEX • -I ilems 

Benzene 
Elhylbenzene 
Toluene 
Xylenes ,TOTAL) 

Naph[halene 

Extraelable OrPn;C5 

u 
U 
U 
U 
J 

0.00 

0.00 
0.00 
0.00 

1.40 

Polynuclear Arommlc Hydrocarbons. 16 items 
Acenacnthene U 0.00 

AccnacnthyJene U 0.00 
Anthracene U 0.00 

BenzOl a lanthracene U 0.00 . 

Benzol3Jpyrene . U 0.00 

BenzOl b lfluoranthene U 0.00 
BenzOl gni}perylene U 0.00 

BenzOl k lfluoranthene U 0.00 

Chrysene U 0.00 

Dibenzola.hlanthracene U 0.00 

Auorantnene U 0.00 

Fluorene U 0.00 

Indeno,1.2.3'e.d)pyrene U 0.00 

Naph[halene U 0.00 
Phenanwene U 0.00 

Pyrene U 0.00 

The following prep procedures were performed: 

GClMS BaseJNeuuai Compounds 

1.00 2.00 uglkg 1.0 
1.00 2.00 uglkg 1.0 

1.00 :.00 uglkg 1.0 
1.00 4.00 uglkg 1.0 

1.00 :.00 uglkg 1.0 

164 330 uglkg 1.0 
164 330 uglkg 1.0 
164 330 uglkg 1.0 
164 330 uglkg 1.0 
164 330 uglkg 1.0 
164 330 uglkg 1.0 
164 330 uglkg 1.0 
164 330 uglkg 1.0 
164 330 uglkg 1.0 
164 330 uglkg 1.0 
164 330 uglkg 1.0 
164 330 uglkg 1.0 
164 330 uglkg 1.0 
i64 330 uglkg 1.0 
164 330 uglkg 1.0 
164 330 uglkg 1.0 

POBox 30712· Charleston. SC 29417 • 2~ Savage Road· 29414 

(803)556·8171. Fax (803) 766-1178 

o Pnnled on ~'Cled p,aoer. 

TCL 04125198 1651 120bu.J 

RLC 04127198 0020 120497 2 

IIDB 04121198 II 00 120497 3 



Client: 

Contact; 
Project Description: 

ce: NPWCOO 197 

GENERAL ENGINEERING LABORATORIES 
~ff!~/nll! (Ofloy.\ IIcea." 11"1111 (J \OlSlml r;1I" '''mm-,.,,,,', 

SUpervisor of Ship Building'" Convenion 
SUPSHIP-Ponsmoulb Detachment-Env. 
1899 North Hobson A ... 
North Charleston. Soulb Carolina 29405-2106 
Mr. Bill Hie" 
SUPSHIP-Portsmoulb Detachment 

Repon Date: April 28. 1998 

Sample ID : SPORT0658-4 

Surrogate Recovery 

:-FluoroolphenyJ 
~i[robenzcne-d5 

p-Terphenyl-dl4 
Bromorluorooenzene 
Dibromotluoromelbane 
Toluene-dS 
Broifioiluorooenzcne 
Dibromofluoromethane 

Toluene-dS 

M = Method 

MI 
M2 
M3 

~o[es: 

Test 

M610 
M610 
M610 
BTE."'(-8260 
BT£X-8260 
BTEX-8260 
NAP-8260 
NAP-8260 
NAP-8260 

The qualifiers In this repon are defined as follows: 

Percent9C 

87.3 
117. 
91.7 
89.6 
86.0 
83.2 
89.6 
86.0 
83.2 

Method.Description 

EPA 8260 
EPA 8270 
EPA 3550 

Acceptable Limits 

(30.0 - lIS.) 
(23.0 - 120.) 
(37.3 - 128.) 
(53.5 - 154.1 
(63.4 - 136.) 
(72.1 - 137.) 
(53.5 - 154.) 
(63.4 - 1 Jjj.) 

(72.1 - 137.) 

~~'D indicates that the anaiytc was not detected at a conc~ttation greater than the detection limit. 

l.abeni~ Ce~ 

STAlE CiEI. EPl 
Ft. E87156117294 E874'1li1' 
NC ::33 
SC 10!20 10512 
TN 02934 029~ 

Page 2 of: 

J indicates presence oi analyte at a concentration less than the repomng limit CRL} and gt'e3tet than the detection limit COL). 
U indicates [hac the anaJyte was not detected at a concentration greater than the detection limit. 
• indicates that a quality conuel analyte recovery is outside of specified acceptance criler1a. 

This data report has been prepared and reviewed 
in accordance wuh General Engineenng LaboratOries 
standard operanng procedures. Please direct 
any questions to your Pmj= Manag .... Karen Blakeney at (803) 769.7386. 

Re~ew By \ 

POBox 30712· Charleston. SC ~9417 • 2~ S.\·.~e Rond· 29414 

(803)556-8171 • Fax (803)766-1178 

o Prinled on n:eycled !);ICIer. 

*9804461.()4* 



GENERAL ENGINEERING LABORATORIES Lib == .. c.mn __ 

Client Supervisor of Ship Building '" ConversIon 
SUPSHlP-PonsmouEh Detachmenl-Env. 

1899 NorEll Hobson AYe. 

ContaCt: 

NorEll CbarlesIOD. SouEh Carolina 29405-2106 

Mr. BiU Hi .... 

Project Descnption: SUPSHlP-PorumouEh Detachment 

cc: NPWCOO 197 

Parameter 

Volatile Orgaoics 
BTEX . 4 iluns 

Benzene 
Elhylbenzene 
Toluene 
Xylenes <TOT ALI 
NaphlhaJene 

Extraclabl. Organics 

SamplelD 
LabrD 
Maaix 
Dale Collected 
Dace Received 
Prioriry 
Collector 

Qualifier Resull 

u 
U 
J 
J 

U 

0.00 
0.578 

1.66 
1.21 

0.00 

Pol~'nuciear ArOfnlZ/JC Hydrocarbons - 16 items 

Acenaph[hcne L' 0.00 

.-\.cenapnmylene l! 0.00 
Anthracene U O~OO 
Benzolalanmraccne LJ 0.00 
BenzOl a)pyrenc U 0.00 
BenzOl h lfluor:L.'lthene U 0.00 
Benzo. ghj)perylene U 0.00 
BenzOl k)fluoranthenc U 0.00 
Chrysene U 0.00 
Dibenzo. a.h lamhracene U 0.00 
Fluoranthcne U 0.00 
Fluorene U 0.00 
Indeno.I.:!.J-c.dlpyrene U 0.00 
NaphlhaJene U 0.00 
Phenant.h..rene U 0.00 
Pyrene U 0.00 

The {oUowing prep proced...,.. were performed: 

'-' GClMS Base/Neuual Compounds 

Report Date: April28.1998 

: SPORT0658-5 
: 9804461-05 
: Soil 
: 04116198 
; 04117198 
: Routine 
; Clienl 

DL 

1.00 
1.00 
1.00 
1.00 
1.00 

165 
165 

165 
165 
165 

165 
165 
165 

165 
165 

165 
165 
165 

165 
165 
165 

RL uails 

~.OO uglkg 
2.00 uglkg 
2.00 ugtkg 

~.OO uglkg 
2.00 ug/kg 

330 ugtkg 

330 ugikg 
330 ·uglkg 

330 uglkg 
'l'2n 

__ u 

ug/kg 
330 ugtkg 
330 uglkg 
330 uglkg 
330 uglkg 
330 uglkg 
330 uglkg 
330 uglkg 
330 uglkg 
330 uglkg 
330 uglkg 
330 uglkg 

STAn: CEL ~ 
FL E87IS61STl94 E 7' 
NC !J3 
sc 
TN 029)4 

HUll 
02934 

Page lof2 

DF AnalYSI Dale TI.... Balch M 

-
1.0 TCL Q.II25198 1722 1208b. 

1.0 
1.0 

1.0 
1.0 

1.0 RLC 04127198 0046 120497 2 

1.0 
1.0 
1.0 

1.0 
1.0 
1.0 

1.0 
1.0 

1.0 
1.0 
1.0 
1.0 

1.0 
1.0 
1.0 

..... 

HDB 04121198 ((00 120497 3 

POBox 30712· ChArleslon. SC 29417 • 20;:10 Savoge Road· 29414 

(803) SS6-8171' Fax (803) 766-1178 

0. Prinled on m:yclcd ~. 



4.. .. 
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Client: 

ConlaCt: 
Project Oescnption: 

cc: NPWCOOl97 

GENERAL ENGINEERING LABORATORIES 

SUpeMsor of Ship Building & ConversIon 
SUPSHIP-Portsmouth Detachmenl-Env. 
1899 North Hobson Ave. 
North charleston. South Carolina 29405-2106 
Mr. Bill Hiers 
SUPSHIP-Porumouth Detachment 

Repan Oate: April 28. 1998 

Sampiero : SPORT06S8-S 

Surrogate Recovery 

:!·AuorODJphenyl 
\fjrrobenzcne-dS 
p-Terphenyl-d14 
Bromor1uorobenzene 
Dibromorluorometh.ane 
Toluene-d8 
Bromorluorobenzene 
Dibromotluorometbaru: 
Toluene-d8 

M" Metbod 

MI 
M2 
M3 

Nt;JleS: 

Test· 

M610 
M610 
M610 
BTEX-8260 
BTEX-8260 
BTEX-8260 
NAP·8260 
NAP-8260 
NAP-8260 

The qualifiers in this repan are defined as follows: 

Pen:eDt'7c 

i:!.9 
103. 
90.0 
106. 
89.4 
94.8 
106. 
89.4 
94.8 

Metbnd-Oesc:ription 

EPA 8260 
EPA 8270 
EPA 35S0 

Accepl8ble Limits 

(30.0 - liS.) 
(23.0 - 120.) 
(37.3 - 128.) 
(S3.S - IS4.) 
(63.4 - 136.) 
(72.1 - 137.) 
(53.5 - 154.1 
(63.4 - 136,) 
(72.1 - 137.) 

NO indicates that the anajyt~ was not c1ctected a[ a COiiCC'iUftition greater than the detection limit. 

~Cc_ 

STAlE O£L EPI 
FL E871561872114 E8747211" 
NC 133 
SC 10120 IOS82 
IN 029:M 02934 

Page 2 of: 

J indicates presence of ana.Iyte at a concentraoon less than the reponing limit CRL) and greater than the detection limit COL). 
U indicates that the analyte was not detected at a concentration greater than the detection limit. 
• indicates that a quality control anaiyte recovery is outside of specHied acceptance criteria. 

This data repon has been prepared and revIewed 
in accordance with Gencra1 Engineenng Laboratories 
standard operaung proced1lres. Please direct 

any quesuons to your Project Manager. Karen Blakeney at (803) 769-7386. 

Reviewed By 

POBox 30712· Charleston. SC 29417 • 2~ Savage Road· 29414 

(803) SS6-8 I 71 • Fax (803)766-1178 

'0 Prin(~ on ~~Ied paper. 

·9804461-05· 



GENERAL E:"IGINEERING LABORATORIES L.aboncar!' Cenif~ 
l/t!t'lim.!. lO,<iuy'.'i 11('C'(/S 1\"//11 tI 1'1.\"10// fO" fOll101"l'Ol\', 

.-
Client: Supervisor of Ship Building & Conversion 

SUPSHIP·Porumoutil DetaOhmen,·Env. 
1899 North Hobson Ave. 

ContaCt: 

North Cborleston. Soutil Carolina 29405·2106 

Mr. Bill Hie" 
Project Description: SUPSHIP·Porumoulll DetaObment 

ee: NPWCool97 

Parameter 

Volatile OrglllJics 
BTEX . -+ items 

Benzene 
Ethylbenzene 

Toluene 
Xylene. ,TOTAL) 

NaphthaJene 
Extraclable OrglllJics 

SamplelD 

~aaix 

Date CoUec<ed 
Date ReceIved 
Prionty 
Collector 

QualUier Result 

u 0.00 
U 0.595 
U 0.00 
1 1.18 
U 0.00 

Pol~'nuci~ar AromallC Hydrocarbons - 16 it~ms 
Acenapilrhenc U 0.00 

Acenapnthytenc V 0.00 
Anthracene . V 0.00 
Benzo', 3Janthracenc U 0.00 
BenzolaJpyrcnc U 0.00 
BenzOl b lfluoranthcnc U 0.00 
BenzOl ghilperylene U 0.00 
BenzOl k )fluoranchcne U 0.00 
Chry.ene U 0.00 
Dibenzo, a.h lanthracene U 0.00 
Auoranthene U 0.00 
Auorene U 0.00 
Indenoll.2.3·c.d)pyrene U 0.00 
Naphthalene U 0.00 
Phenruub.re.ne U 0.00 
t>y=e U 0.00 

The (oUowing prep procedares were performed: 
GCJMS Ba.seINeuttai Compounds 

Report Dare: April 28. 1998 

: SPORT0658·6 

: 9804461·06 
: Soil 
: 04116198 
: 04117198 
: Routine 
: Client 

DL 

1.00 
1.00 
1.00 
1.00 

1.00 

165 
165 
165 
165 

165 
165 
165 
165 
165 

165 
165 
165 

165 
165 

165 
165 

RL Units 

2.00 uglkg 
2.00 uglkg 
2.00 uglkg 
4.00 uglkg 

2.00 uglkg 

330 ugikg 
330 u~kg 
330 uglkg 
330 uglkg 
330 ug/kg 
330 uglkg 
330 uglkg 
330 uglkg 
330 uglkg 
330 uglkg 
330 uglkg 
330 uglkg 
330 uglkg 

330 ug,"a;:g 
330 uglkg 

330 uglkg 

STATE GEL EP.,.I.,. 
FL ES115611n94 r''I7· 
NC :.33 
SC !(H2O IU ...... 

TN 02934 02934 

Page I of! 

OF Analyst Dale nme Baldi. M 

-
1.0 TCL 04125198 1753 120. 

1.0 
1.0 
1.0 
!.O 

:.0 RLC rw27/98 1615 120497 2 
1.0 
LO 
1.0 
1.0 
1.0 
1.0 

1.0 
1.0 

1.0 
1.0 
1.0 

1.0 

LO 
1.0 

1.0 

-
HOB 04121198 1100 12049"1, 

POBox30712· Charleslon. SC 19417 • 1~S.v.geRoad·19414 

(803) 556-8171· Fax (803) 766-1178 

II 
"9804461-C6" 

o Prirnea on ~'elcd Plllper. 



Client: 

ContaCt: 
Project Description: 

cc: NPWCOO 197 

GENERAL ENGI~EERING LABORATORIES 

SUpervIsor of Ship Building", Conversion 
SUPSHIP-Porumou!h Oetacllment-Env. 

1899 North Hobson Ave. 
1<orth Charleston. Souib Carolina 29405-2106 

Mr. Bill Hie" 
SUPSHIP-Porumou!h Dew;bment 

Repon Date: April 28. 1998 

Sa!!!p!e ID 

Surrogate Recovery 

:·FluoroolphenYI 
Nitrobenzene-aS 
p-Terphenyl-d 14 
Bromorluorobenzene 
Dibromorluoromethane 
Toluene-d8 
Bromorluorobenzem: 
Dibromofluoromethane 
Toluene-d8 

Test 

. ~161O 

~1610 

~1610 

BTEX-8260 

BTEX-8260 

BTEX-8260 
1<AP-8260 
NAP-8260 

1<AP-8260 

Percent% 

82.1 
103. 
89.1 
116. 

98.0 

105. 
116. 

98.0 
105. 

Acc:eptable Limits 

,30.0 - 115.) 

(23.0 - 120.) 
(37.3 - 128.) 
(53.5 - 154.) 

163.4 - 136.) 
(72.1 - 137.) 
(53.5 - 154.) 
(63.4 - 136.) 

(12.1 - 137.) 

1.abol"MOr! C.~ 
STATE GEL EPt 
FL ES71'6IBTl94 E87472ir. 
NC :~3 
SC 10l2Q !05S2 
TN 029304 02934 

Page 20f2 

------------------------------ ----------------------------------
M .. Method Method-Oescription ------------.------------------- -----------------
MI 

M2 
M3 

No:tes: 
The quaJifiers in tb:is rcpon are defm.ed as follows: 

EPA 8260 
EPA 8270 

EPA 3350 

ND indicates that the anaIyte was not detected at a conccntraOon greater than the detection limit. 
J indicates presence of analyte at a concentraIion less than the rcpomng limit (RL) and gre:net than the detection limit iDL). 
U indicates that the analyte was not detected at a concentration greater tnan the detection limit 
• indicates mat a quality control anaJyte recovery is outside of specified accepwu:e.critena. 

This data repon bas been prepared and reviewed 
in accordance with General Engineering Laboratories 
standard operating procedures. Please direct 

any quesnons to your Project Manager. Karen Blakeney al (803) 769-7386. 

Review By 

POBox 30712· Charleston. SC 29417 • 20:10 S'\"'ge Road· 29414 

(803) 556-8171. Fax (803) 766-1178 

'" "., Pnnted on rttyeled D4DC'f. 

'9804461-06' 



Client: 

ConlaCl: 

GENERAL ENGINEERING LABORATORIES 
JfeerilH! (({ciay"s IIr(us Inth " I"n/nll fOr lomorr01l'. 

SUpervisor of Ship Building & Conver5lon 
SUPSHIP·Ponsmouth Detachmenr·Env. 
1899 North Hobson Ave. 
North CharieslOn. Soulb CaroJirul29405·2!06 

Mr. Bill Hiers 

Project Descnpuon: SUPSHIP·Ponsmoulh OelllChmenr 

ce: NPWCOOl97 

Sample/D 

Lallin 
\lalrix 

Oa .. CoUecred 
Date Recel ved 
?nanty 
Collector 

Report Oate: April2S. 1998 

: SPORT0658.7 -
: 9804461.07 

: Soil 
: .04116198 
: 04I17/9R 
: Routine 
: Clicru 

!,. ... : Cenllk:alloal 

STAre GEL .-
FL E87J56/87294 172 
NC :33 
SC 10120 10,12 
TN 029).( 02934 

Pa~ lof 

Parameter Qualifier R .... II DL RL VailS DF Aaalyst Date r~ Bald! 1\1 

Volalile Organics 
BTEX • 4 items 

Benzene 

Elhylbenzcne 
Toluene 
Xylenes iTOT ALI 
Naphlhalene 

Extraclable Organics 

u 
u 
V 

0.00 
0.760 

0.00 
1.59 

0.448 

Po1.wJuciear AromtlllC Hydrocarbons - 16 items 

Acenaphlhene li 0.00 

:1:cenapnthyi~ne U 0.00 
Anlhracene U 0.00 
Benzotalanrhracene U 0·00 
B enzolalpyrcne· U 0.00 
Benzol b )fluarantnene U 0.00 
BenzolghilperyJene U 0.00 
BenzOl k lfluoranthene U 0.00 
ehrysene U 0.00 
Dibenzol a.h )anthracene U 0.00 
Fluoranchene U 0.00 
Auorene U 0.00 
Indcno{ J.2.3·e.d)pyrene U 0.00 
Naphthalene U 0.00 
Phertant.h_rene U 0.00 
Pyrone U 0.00 

The (oUowing prep proc.tia ....... ore performed: 
GClMS BascINewra.l Compounds 

1.00 2.00 uglleg 1.0 

1.00 2.00 uglleg 1.0 

1.00 2.00 uglltg 1.0 

1.00 4.00 uglkg 1.0 

1.00 ~.OO uglltg 1.0 

165 330 uglkg 1.0 
165 330 ugtkg 1.0 

165 330 uglltg 1.0 
165 330 uglkg 1.0 
165 330 uglkg 1.0 

165 330 uglltg 1.0 
165 330 uglltg 1.0 

165 330 uglltg 1.0 
165 330 uglkg 1.0 
165 330 uglkg 1.0 
165 330 uglltg 1.0 
165 330 uglkg 1.0 
165 330 uglkg 1.0 
165 330 uglkg 1.0 
165 330 uglkg 1.0 

165 330 uglkg 1.0 

POBox 30712· Charlesron. SC 29417 • 2~ S.yage Road· 29414 

(803) 556-8171' Fax (803)766·1178 

o Pnnted oa ~ted~. 

Tel 04I2S198 1823 1 ...... 65 1 

RLC 04127/98 1642 120497 2 

........ , 

IIDB 04121198 1100 120497 3 

°9804461.Q1° 



lIL 

Client: 

Contact: 
Project Descnption: 

cc: NPWCOOl97 

GENERAL ENGINEERING LABORATORIES 
\fl'~"m! toPtJy.\ m'('(l.'i Il"tfh a n.HOII Tor rlllJ/rlrrow. 

Supervisor of Ship Building & Conversion 

SUPSHIP.Porumouth Detachment·Env. 
1899 North Hobson Ave. 
North Charleston. South Carolina 29405·2106 

Mr. Bill Hiers 
SUPSHIP·Porumouth Detachment 

Repan Date: April 28. 1998 

Sample ID : SPOR1U658· 7 

Surrogate Recovery 

:-F1uoroblonenyl 
Nitrobenzene~d5 

p.Terphenyi-d14 
Bromorluorooenzene 
Dibromorluoromethane 
Toluene-d8 
BromorluoroDenzene 
Dibromotluoromethane 
Toluene·d8 

M=Method 

Test 

M610 

M610 
M610 
BTEX·8260 
BTEX·8260 

BTEX·8260 
NAP·8260 
NAP·8260 

NAP·8260 

Percent% 

73.7 

96.2 
84.0 
95.2 

82.2 

89.2 
95.2 
82.2 

89.2 

Method.Description ----------------------------------
MI 
M2 

M3 

Notes: 
The qualifiers m this JepOn are defmed as follows: 

EPA 8260 
EPA 8270 

EPA 3550 

ACC1!ptable Umits 

(30.0· liS.) 
(23.0· 120.1 

(373· 128.1 
(53.5·154.1 
(63.4· 136.) 

(72.1· 137.) 
(53.S - 154,) 
(63.4. 136.; 

<72.1·137.) 

NO indicates that the an.aiyte was nor de[eCted at a co!'.cen.!raUon gr-...a::er tha."l L,"'e detection limit. 

STAtE 
FL 
NC 
SC 
"IN 

ca 
E871.56187294 
::33 
10120 
(29).4 

J indicates presence of anaJyte at a concentration less than'the reponing limit (RL) and greater than the deteCtion limit COL). 
U indicates that the anaJyte was nO[ deteCted at a concenttalion greater than the detection limit . 

• indicales that a quality conuel analyte recovery is outside of specified acceptance criteria. 

This data repon has been prepared and reviewed 
in accordance With General Engineering Laboratories 
Standard operattng procedures. Please direct 

any quesnons to your Project Manager. Karen Blakeney at (803) 769.7386. 

Reviewed y \ 

POBox 30712· Charleston. SC 29417 • 2~ Savage Road. 29414 

(803) 556-8171· Fax (803) 766-1178 

'0 Pnnled on recycled paper. 

"9804461-'l7* . 

EPI 
E87.r72f814 

10.582 
02934 

Page 20f2 



GENERAL E~GINEERING LABORATORIES LabonIIOI'! Cet'df\cat:icJQs 

Client: SupervISor oi Ship Building & Conversion 
SUPSHIP·Porumouth Detacbment-Env. 
1899 North Hobson Ave. 

Contact: 

North Charleston. South Carolina 29405-2106 
Mr. Bill Hie", 

Project Descnption: SUPSHIP·Porumouth Detachme.nt 

cc: NPWCOOl97 

Parameter 

Volatile Organics 
BTEX • 4 il<mS 

Benzene 
Ethylbenzene 
Toluene 
Xylene, I TOTAL) 
:'iaphlhaJene 

Extractable Ocganics 

Sample 10 
LabID 
MatnX 

Date Collected 
Date Received 

Prioncy 
Collector 

Qualifier Result 

u 
u 
U 
J 
U 

0.00 
0.623 
0.00 
1.18 
0.00 

Pol.,·nuciear ArOfnOllC Hydrocarbons - 16 ilems 

Acenapnrhene U 0.00 
AcenapnthyJene U .0.00 
Anthracene U 0.00 
B enzot aJanthracene U 0.00 
Benzol a)pyrene U 0.00 
Be. .. .%01 b)fluoranthene U 0.00 
BenzOl ghilperylene U 0.00 
Benzo(k)t1uorantbene U 0.00 
Chrysene U 0.00 
Dibenzol a.h lanthracene U 0.00 
Auoranthenc U 0.00 
Fluorene U 0.00 
Indenot 1.2.3-c.dlpyrcne U 0.00 
Naphthalene U 0.00 
Phenaa'''''-lfCnc U 0.00 
Pyrene U 0.00 

The foUowing prep procedures were performed: 
GCJMS Base/NeuuaJ Compounds 

Report Date: April 28. 1998 

: SPORT0658-8 
: 9804461-08 
: Soil 
: 04117198 
: 04117198 
: Routine 
: Client 

DL 

1.00 
1.00' 

1.00 
1.00 
1.00 

165 
165 
165 
165 
165 
165 
165 
165 
165 
165 
165 
165 
165 
165 
165 
165 

RL units 

1.00 uglkg 
2.00 uglkg 
2.00 uglkg 
4.00 uglkg 
2.00 uglkg 

330 uglkg 
330 uglkg 
330 uglkg 
330 uglkg 
330 uilkg 
330 uglkg 
330 uglkg 
330 uglkg 
330 uglkg 
330 uglkg 
330 uglkg 
330 uglkg 
330 uglkg 
"n 
__ u 

ugikg 

330 uglkg 
330 uglkg 

STAn; GEL EPI 
FL EB7I,6IlI7294 E8"-'l 
Ne 233 
sc !0!20 105:2 
'TN 02934 02934 

Page lof2 

DF Aoalyst Dale Time Baldl M 

-
1.0 TCL 04/25/98 1853 1208&. 
1.0 
1.0 
1.0 
1.0 

1.0 RLC 04127198 1710 120497 2 

1.0 
1.0 
1.0 
LO 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 

1.0 
1.0 
1.0 

~ ... 

HDB 04121198 11 00 120497 , 

PO Box 30712· Charleston. SC 29417 • 2~ Savage Road· 29414 

(803) 556-8171· Fax (803) 766·1178 ·9804461.08· 

o Pnnll~a on rea"Cled DaPl:r. 



GENERAL ENGINEERING LABORATORIES l.abanll_,. CeniClCII.-. 

Client: 

Contact; 

Project Descripnon: 

cc: NPWCOO197 

SUpervisor of Ship Building cit Conversion 
SUPSHIP-Porumouth Oetachmen,-Env. 
1899 North Hobson Ave. 
:-Iorth Charleston. South Carolina 29405-2106 
\1r. Bill Hiers 
SUPS HIP-Portsmouth Detachment 

Report Date: April 28. 1998 

Satnple 10 : SPORT065&-8 

Surro~ale Recovery Test Percent%- Acceptable Limits 

2·FluorODlphenyl 

:\litrobenzene-d5 

p·Terphenyl-dI4 
Bromolluorobenzene 
Dibromorluorometnanc 
Toluene-aS 
Bromor1ucrober.zene 
Dibromorluoromethane 
Toluene·d8 

]I,!. Method 

Ml 
M2 
\13 

;..lates: 

),,1610 
\1610 
\1610 
BTEX-8260 

BTEX-8260 
BTEX-8260 

NAP-8260 
NAP-8260 

.The qUaiifiers ID tbls report are defmed as follows: 

81.8 
100. 
88.9 
96.0 

91.6 
90.8 
96.0 
91.6 
90.8 

Method-Description 

EPA 8260 
EPA 8270 
EPA 3550 

(30.0- lIS.) 
(23.0 - 120,) 
07.3 - 128.) 
(53.5 - 154.) 

(63.4 - 136.) 
(72.1 - 137.) 
(53.5 - i34.) 
(63.4 - 136.) 
(n.l·137.) 

ND indic~tes t.~at the aa-&4.I';"ie W&i liOL detected at a concentrauon greater than me detection limit. 

STATE 
FL 
NC 
$C 
TN 

Ga 
E87156187294 
:JJ 
10120 
02934 

J indicates presence of atuilyte at a concenuanon less ,ban 'he reponlDg limi' (RL) and greater than the detecnon linu, (OL). 
U indicates that the anaJ.yte was not detected at a concentratIOn greater than the detection limit 
• indicates that a quality coruroJ analyte recovery is outside of specified accepwlce criteria. 

This data repon has b= prepared and reviewed 
in accordance With GenenJ. Engineenng Laboratories 
standard operating procedures. Please direct 
any questions '0 your Project M~ger. Karen Blakeney a' (803) 769-7386. 

RevieWed By 

POBox 30712 • Charleston. SC 29417 • 1~ Savage Road· 29414 

(803) 556-8171· Fax (803) 766-1178 
ft 1r4t Pnnllni nn ~ted paJIeI'. 

"9804461·08" 

EPl 
E87472J!7· 

10582 
02934 

Page 2 of2 
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Client: 

Contact: 

GENERAL ENGINEERING LABORATORIES 

SUperv1sor of Ship Building 8< Conversion 
SUPSHIP-Porumouth Detachment-Env. 

1899 North Hobson Ave. 
North Charleston. South Carolina 29405-2106 

Mr. Bill Hiers 
Project Descnption: SUPSHIP-Porumouth DeW:hment 

cc: NPWCOOl97 

Sample ID 
T _I... ..... 
.l..4D 11.1 

~atrix 

Date Collected 
Date Received 
f'rjonty 

Collector 

Repon Date: April 28. 1998 

: SPORT0658-9 -
: 9804461-09 

: Soil 
: 04117198 
: 04117/98 

: Routine 
: Client 

~c._ 

STATE GEL EPI 
FL E!71.l6/l72!U ~4' 
NC 
SC 
11< 

~J3 
10120 
0293< 

Page lof2 

Parameter Qualifier Result DL RL {Jnits DF AoaIYSI Da.. Time Batch M 

Volatile Qrgania 
BTEX - 4 i,.m.r 
Benzene U 0.00 1.00 2.00 uglkg 1.0 
Ethylbenzene U 0.00 1.00 2-00 uglkg 1.0 
Toluene U 0.00 1.00 2.00 uglkg 1.0 
Xylenes ITOTALl U 0.00 1.00 4.00 uglkg 1.0 
NaphthaJene U 0.00 1.00 2.00 uglkg 1.0 

Extractable Organ.ics 
Polynucle.ar Aromallc H'ydrocarbofU • 16 ile.ms 

Acenaphthene U 0.00 165 330 uglkg 1.0 
Acenaphthylene U 0.00 165 330 uglkg 1.0 
Antnracene U 0.00 165 330 uglkg 1.0 
8 enzo( 3)Olmhracene U 0.00 165 330 uglkg 1.0 
Benzol3Jpyrene . U 0.00 165 330 uglkg • A 

•• U 

Benzc( b }fluoranLhcne U 0.00 165 330 uglkg 1.0 
Benzol ghiiperylene U 0.00 165 330 uglkg 1.0 
Benzolklt1uoranthene U 0.00 165 330 uglkg 1.0 
Chrysene U 0.00 165 330 uglkg 1.0 
Dibenzol a.h )anthraccne U 0.00 165 330 uglkg 1.0 
Fluoranthene U 0.00 165 330 uglkg 1.0 
Fluorene U 0.00 165 330 uglkg 1.0 
Indenoc I .2-3 -c.d)pyrene U 0.00 165 330 uglkg 1.0 
Naphthalene U 0.00 16S 330 ug,n .. g 1.0 
Phena.."lti"u""efie U 0.00 165 330 uglkg 1.0 
Pyrene U 0.00 165 330 uglkg 1.0 

The following prep procedures .... re performed: 

~SB~~ttalCompoun~ 

POBox 30712· Charieston. SC 29417 • 2q40 Savage Road. 29414 

(803) 556-8171· Fax (803) 766-lI78 

o Primed on ~Jed paJ:Jer. 

TCL 04127198 I I 17 12C 

RLC 04127198 1736 120497 2 

'" 
HOB 04121198 1100 12049. " 

'9804461-09"' 
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GENERAL ENGINEERING LABORATORIES ,.t _ .. Ce~ 

Client: 

Contact: 

Project Descnption: 

cc: NPWCOOl97 

1,ft!~tlIr~ l'lciay's I/("'ci.'f u'/III a \'Isinn TOr rnmnrrnw 

Supemsor of Ship Building & Conversion 

SUPSHIP-Porumoum DetaChment-Env. 
1899 North Hobson Ave. 
North Charleston. Soum Carolina 29405-2106 

Mr. Bill Hiers 
SUPSHlP-Portsrnouth DetaChment 

Repon Date: April 28. 1998 

SampJelD . SPORT0658-9 

Surrogate Recovery 

.:!-Fluoroblphcnyi 

~itrobenzene-dS 

p-Terphenyl-dl4 
Bromoiluorobenzene 
Dibromorluoromethane 

Toluene-d8 
Bromorluorobenzene 
Dibromofluoromethane 

Toluene-d8 

M=Method 

M1 
M2 
M3 

No~s: 

Test 

M610 
M610 

M610 
BTEX-8260 
BTEX-8260 

BTEX-8260 
NAP-8260 
NAP-8260 

NAP-8260 

The qualifiers In t1!is repon are defmed as follows: 

Perant"1o 

84.4 
105. 

89.9 
88.0 
84.4 
85.8 
88_0 

84.4 
85.8 

Method-Description 

EPA 8260 
EPA 8270 

EPA 3550 

Acceptable Limits 

(30.0 - liS.) 
(23.0 - 120.) 
(37.3 - 128.) 
(53.5 - 154.) 
(63.4- 136.) 

(72.1 - 137.) 

(53.5 - 154.) 
(63.4 - 136.) 

(72.1 - 137.) 

NO indicates that the analyte was not detected at a COll.-C!:!'!!!':Irion grea!er tr.an tbe detec"..lcn lirro.it. 

STATE 
fl. 
NC 
SC 
'IN 

GEL 
El7136187294 
:!.l3 
10120 
02934 

J indicates presence of aoalyte at a concentration less man the reporting limit (RL) and greater than the deteetion limit CDLl. 
U indicates that the anaiyte was not detecu:d at a concenttation greater than the detection limit 
• indicates that a quality control analytc recovery is outside of specified. acceptance criteria. 

This data repon has been prepared and reviewed 
in accortiance wllh General Engineering Laboratories 
Standard operating procedures. Please direct 
any quesnons to your Project Manager. Kan:n Blakeney at (803) 769-7386. 

Reviewed By 1 

POBox 30712· Charleston. SC 29417 • 2~ Savage Road. 29414 

(803) 556-8171· Fax (803) 766-1178 ,., 
"., Pnnled <WI...,. ... -"". 

"9804461..()9" 

EPl 
El7472J874: 

10512 
01934 

Page 20f2 



Oicm: 

Contact: 
Project Dcscripuon: 

ee: NPWCOO197 

GENERAL ENGINEERING LABORATORIES 1.aboncory Certilkatiaal 

\1t'~m1!! tt~"Qy':r m't-as II"/Iit a ,·isi"" tor TOmn,.row. 

SUpervIsor of Ship Building & ConversIon 
SUPSHIP-Porumoulb Dclacbment-Env. 

1899 NOM Hobson Ave. 
NOM Charleston. Soulb Carolina 29405-2106 

Mr. Bill Hie" 
SUPSHIP-Porumoulb Deracbmcru 

Repen D&: April 28. 1998 

: SPORT0658-10 -

: 9804461-10 

: Soil 

: 0'0/17198 
: 04117198 
: Routine 
: Client 

DL RL Units 

STAlE GEL EP! 
Fl. ES7U61117294 E'··""V7. 
NC :331 
SC 10120 10 ___ _ 
"IN 02934 02934 

Page lof2 

DF Analyst Date TIme Baleb M ----------------------------------------------------

'"" 1.00 

1.00 
1.00 
1.00 
1.00 

2.00 uglkg 1.0 TCL 04125/98 1954 12l 1 

163 
163 

163 
163 
163 

163 
163 

163 
163 
163 
163 
163 
163 

163 
163 
163 

2.00 

2.00 
4.00 

2.00 

330 

330 
330 
330 
330 

330 

330 

330 
330 

330 
330 
330 
330 
.. n 
__ v 

330 
330 

ugikg 1.0 
uglkg 1.0 
uglkg 1.0 
uglkg 1.0 

ugllc:g 1.0 
uglkg 1.0 
uglkg 1.0 
uglkg 1.0 
ug/kg ,n 

•• u 

ugllc:g 1.0 
uglkg 1.0 
ugikg 1.0 
uglkg 1.0 
uglkg 1.0 
uglkg 1.0 
uglkg 1.0 
uglkg 1.0 

uglkg 1.0 
uglkg 1.0 
ugikg 1.0 

POBox 30712· CharieSlon. SC 29417 • 2~ Savage Road· 29414 

(803) 556-8171· Fax (803) 766-1178 

o Pnmed on ~ed paper. 

RLC 04127198 1803 120497 2 

HDB 04121/98 1100 1204~, J 

II 
·9804461-10· 



Client: 

Contact: 
Project Descnption: 

cc: NPWCOOl97 

GENERAL ENGINEERING LABORATORIES 

SUpervisor o( Ship Building &< Conversion 
SUPSHIP-Ponsmouth Dew:hment-Env. 
1899 North Hobson Ave. 
North Charleston. South Carolina 29405-2106 

Mr. Bill Hiers 
SUPSHIP-Portsmouth Dew:hment 

Repon Date: April 28. 1998 

Sample ID : SPORT0658-10 

Surrogate Recoyery 

:!-FluorOD1~hcnyl 
~itroDenzcnc-d5 

p-Terphenyi-d14 
Bromor1uorobenzene 
Dibromorluoromcthanc 
Toluene-dB 
B mrr!!:!!luombe!'..!e..'!e 
Dibromorluoromcthanc 
Toluene·d8 

M_Metbod 

MI 
M2 

M3 

No~: 

Test 

M610 
M610 
M610 
BTEX-8260 

BTEX-8260 

BTEX-8260 
N ... .P-8260 
NAP-8260 
NAP-8260 

The qualifiers in lhi~ repon are defmed as foUows: 

Percent % 

';7.1 

99.5 
84.3 
96.2 

91.8 
86.6 

96.2 
91.8 
86.6 

Method-Description 

EPA 8260 
EPA 8270 

EPA 3550 

Ac:ceplabl. Limbs 

(30.0· liS.) 
(23.0 - 120.) 
(37.3· 128.) 
(53.5· 154.) 

(63.4 - 136.) 

(72.1 - 137.) 

(63.4-136.) 
(72.1 - 137.) 

ND indicates that the a.. .. ..a!yr~ was not detected at a conccntr""aOon ~I~r tlwi we delCCtion iimiL 

LaboraCGI'!' Ce~ 

STA're GEL EP! 
FL El71S6I8n94 E17472J874S 
NC :33 
SC ·10120 10.582 

Page 20(2 

J indicates presence of anaiytC at a concentration less than the reporung limit (RL) and grc:uor than the detection limit COL). 
U indicates that the analyte was not detected at a concentraUon greater than the detection limiL 

• indicates that a quality comroJ analytc recovery is outside of specified acceptanCe criteria. 

Ths data repon has been prepared and reviewed 
in accordance with General Engincenng Labormorics 
standard operaong procedures. Please direct 

any questions to your Project Manager. Karen Blakeney at (803) 769-7386. 

Reviewed By 

POBox 30712· Charleston. SC 29417 • 2q40 Savage Road. 29414 

(803) 556-8171. Fax (803) 766-1178 -. .. ., Prin1ed an recyded 1'IIpef. 

·9804461-10* 



Ciit:nt 

CODIICt: 

GENERAL El"GINEERING LABORATORIES 

SU"enilOr of Stj" Bu:ldi·.j '" Ccny.""or. 
S1.!PSHTP·Potumoum l>otxllmen,·l!.y. 
1899 Notth HobsanAye. :,-
~on:h Charleston. Soulh Camlina 2;/40~·2 106 
Mr. SinHicnr 

Prci"t Dcscrtpaon: SUPSHIP.Porumouill DIOIXI,,"en: 

ce: :-1'WCOOI97 

Sampl.lD 
LabIJ) 
Mw;. 
DIIC Cclkc ... d 

Pliolity 
eonoct., 

Report [l~~ May ~. 1998 

: SPORT067$·l 
: 9804680-01 
: Soil 
; 041'24198 
: 04r2419S 
: Routin; 
; CliOIll 

Lo.' ... , C"~LW_ 
srATI GEL E!'I 
Et. U7l~~ EB14'72i1 
~c ::.l3 
.<c I DIll! 1C5n 
m N9'!4 01aIil 

Page lof: 

-----------.---------------------~.---------l'a"'IIl.~r Qualifier RosuII DL RL Uaitl Dr AIIlII)'Il J).;Jra n_ a..w. M 

V.I.IiI. O"""aic:I 
STE.Y ... i/o_ 

B .... ~.ne 
E!!lyl~= 

Xylmu <TOTAL) 
Saphtll<llCM 

SUlTOP'. R.".,.lry 

B:Ot:loiJuom~!W!ne 

Dl::romotJuorometlillllC 
Tolu0ne48 
ammOiluorcbenzeae 
Dibf'l)ft\ofiuoromeli:aAne 
Tol""".-d8 

M-Method -----
MI 

l! 
1 
I 

Test 

0.00 
1.16 
1.17 

6.37 
5.50 

B'I'EX.g260 
BTEX·826D 
B'I'EX·8160 
NAP·8260 
};AP-8260 
NAP-S260 

1.00 
i.00 
l.00 
1.00 
\.00 

2.00 
2.00 
2.00 
4.00 
2.00 

ulikl 
"tliKe 
"&fks 
uillcJ 
"Sltg 

Peroasl'llo A=plllbil Limill ------
94.6 (U! . 15 •. ) 

. Si.B (6304· 136.) 
86.1 \.:.1 • 137.) 
94.6 ':~B. 1501.) 
87.8 (63.4. 136.) 
86.2 m.l • lJ 7. ) 

I.D TeL OS1C1l9a 03i9 121:259 I 
1.0 -1.0 
1.0 
1.0 

---- ----- ----.--_.-
Method·DtscripIlGa -----

EPA8l60 

l' 0 Bu. 30712.' Ch •• I ... on. SC 29'" 7 • :ZQ4(J 54v.;. RUlid. 290414 

(8C) '56-11171 • Fu li!03) 766·1178 o p,inr .. " un l\"C')'tlr'i P'.I~I. 
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Client: 

Cant3.."t: 
?:-oje" OOlcription: 

ce: NPWCOOl97 

~ -M.lbocl 

Nares: 

GENERAL ENGTh"EERlNG LABORATORIES 

SUpel""O!' of SIIi1> BuiJduic '" Convel'S1oft 
SUPSKIP-Ponomo.th D=mJeJll-EIIV. 
1899 Norm Hobl"" A' ... ::- . 
~orlh Charieston. SOlIdI CMOti:lol94OS-2106 
M,.IlWHia 
SUPS~-PoruJ:Jo.'" Do:Achmcnt 

. 'PORT0673-1 

I\1I1Md-Ducrit>IiDD ------

The qulli6.crs in t!lis repott:.:to!: defmc::i as folJows: 
1\"0 L"tdicaw rhilt the anaJ)"tc WIS not detected.t a coDCCD:ratian !l'urer than I.bc dCt=:tiOD ll:ruL 

LoIIo_.,. c..<lIioo_ 

..... n em.. lift 
FL 371.!~ l:.'!Ii4721 
I<C m 
3C :0120 1"'12 
TN 0%934 021,. 

J indiQIeS ~=cc of """'yta ",:i cODCOlltnIDon 101. "'"" lb. tl:Ponmg lim .. elU.) and crcatcr tlIlIlllbe _DIIlimit CDL). 
U indicaw "'lit the lIOIIylc wu not detected al • CD.CCDUlIIicm greater tban ~ dct1lClian limit 
• iocli"" .... Ibll • quality comlOi .r.aI~lc =-my IS olllliee cf 'PCI:1fied aa:e!JWlCe ;r;t.OriL 

Tbls cWa !o)fJrt h!! be-...r. P:err".:=:1 tlt"'ld n;v]cwea 

ift ac=mIw:e WIth GeIIeI'aI EnIliJll:CllllJ l.aborato"., 
standard operatln g p~=s. Pleue diree! 
1liiY qoesoafts 10 YOIr. Projec: M&n.aget. !Can:n Blakeney lit (803) 769-7386. 

PO llax 30712. Ch:1I1 .. ,,,,,. SC 2gol17 • 204() So.ap Itood. 29<114 

18031 S.~6·R 171 • f,. (M0.1) 7E6-117. *98046Il0-01* 

o ,. ... ""~ on ~~I.:d p;.ft.:r. 

£00 'd ms-m-£08:13l ~~:" fnJ.:I186 .90-



( 

( 

GENERAL E~GINEERING LABORATORIES J..a--,.~ 

S.pc:mscr at Ship BIJitd;r.j,.c CoII-..an 
SUPSHIP.pon:smoo.th pet'rhmmr.£n". 
IR99 Ncrth HobsM Avo. .~. 

CalIw:t: 
Nonh Charlemn. SOUlh CoroIiDa 2!14O'-2106 
Mr. BiUHicn 

Prn;cct Deocnplian: SL'PSHIP·Patwr.ouL:2 Dctacbmllllt 

ee: NI'WCOOI97 

SampUo ID 
L1bID 

Mam 
DII&C Collcl:ted 
D:aelle:;awci 
Prlari'Y 
CoIJcclOr 

PlInIIleter Qalllilie. Rullli 

V_iii. Or,lJIic:o 
BTEX-4i' ..... 
B_ U 0.00 
.EdlyJbc=e t: O.~l8 

Toi ...... lJ 0.00 
Xylenes (TO'!' ALi 1 3.08 
NIOI\Ibal_ U 0.694 

bIr."",bIe 0.,,_, .. 
P"lyftlll,ltar "''''''''"'' H:yGIOCIJH>on. • • 16 ' .. ms 
AeOllOphlh .... U 0.00 
A ..... plUhyl..., U • 0.00 

AlllhtOCe!lC t! 0.00 
8enzol alll1rlUl1eene U 0.00 
Bema(slpyrene L' 0.00 
Bcmof b)fIuOl'llllIhcllc t: 0.00 
BonzO'ibi)pctyle .. U o.CO 
BlII1orkllluann ...... t: 0.00 
Chrysme U 0.00 
Dlb.....,r.JlJoatl>::lcen. U G.OO 
1'1Uo..,,11I .... U 0.00 
1'1.""",,, U 0.00 
lIldooo(I.2.3-c.dI_ ti 0.00 
N.phl1lllonc U 0.00 
I'benorJ= t: 0.00 
PyretIc lJ Z7.l 

ne (oUowiDe P"t' p.-.l_ wen P"(~' 
CiCJMS BUeiNeuni CornpouncJa 

l!epo:t DIll:: }by 0&. 1998 

: Sl'ORT067.504 
:n0468()'04 
. SolI 
: 04/24198 
: 04n4'98 
: Routine 
; en..,t 

DL 

~.OO 

LOO 
1.00 
100 
1.00 

1156 
~66 

~66 

166 
166 
166 

166 
J61l 
IE6 
166 
ICICi 

166 
166 
J&S 
1G6 
166 

STAn <iE~ El'I 
FL CB'II~ £1'7472 
lfC %J3 
5C: ,.120 l~ 
'nI I,Bl' ~ 

Pap lor 

RL L'uJ1s DF .\lIIlblt D .... Tm. Baleh ~ 

2..00 ui/kl 1.0 TO. 05/O!198 OJ!! 1212!9 1 
2..00 urJkg 1.0 
2.DO ulllt, ],0 
4.00 uJikl 1.0 
2.00 ug/tg 1.0 

331 ""'" 10 RLC 03lOMl8 1434 120940 2 
:!JI uflkg 1.0 
331 ul!ACl 1.0 
331 urAt. 10 
331 uflq 1.0 
331 u!!lk& !.o 
331 urlk! 1.0 
,~, --, ""'''' 1.0 
331 ullk. 1.0 
331 uWts 1.0 
331 ugIq 1.0 
331 uWl:!: 1.0 
331 up'kg 1.0 
331 agllc;g 1.0 
331 l1Cik1: 1.0 
331 uwq 1.0 

RDH ().1112&4J8 ISIO 12O'UO 3 

PO 800 30712· CIUlrI .. "",. SC :19417 • W40 Sa'all" Road. 294.14 

I~03P56'6i 71' Fox r803; ;(;1'>-1178 .98D46~· 

o PrililA.d , .. nc-todat,l ,..~. 

800 'd ms-m-£DB:131 ONI1l33~jl~~3"N3B ££:11 IIlJd)86 ,eo 
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GENERAL ENGINEERL.~G LABORATORIES 

CUene 

ec::NPWCOOI97 

SU!*",!SOt of Ship lIulldini '" C..,,,,,,ioti 
SUPSHlP·PonsmCllllll D ... d",,,,,,,·£av. 
189!l Nor.h HcbsoD Ave.'" 
Nenll CllUWIIIIl. Sculil CIIlIIllI:a 2!l4Q!·2 i 06 
Mr. SHl Hiers 
SuPSHTP·PonImcarll Detaelm:OIII 

RI:poIt Dole: May oa. 1998 

Sample ID : SPOR1'Il675-4 

SurrollA'" Ilee.cwtry Toot 

2 ·F1uo", bipbellyl MillO 
Niaobenzeae~ M6iO 
II-T.",lIeftyl·dI4 M610 
BlOlIIo,luo"'bonzene . BTEX.8260 
. OJ bromotJuo!lllllClilo= BiEX·826O 
Toluene-d8 BTEX·8260 
D romofiuo",benzene SAP·3260 
Dibnnnotluoromelh&ac NAP·8260 
T ol1l£!\eodl NIU'·8260 

M-MeIhooI 

MI 
M2 
M3 

l> 011:.1: 

The qualitic:n in 1111.1 report nre defined :II fallows: 

77.0 
99.0 
89.6 
100. 
89.1 
88.2 
100. 
89.2 
81.2 

EPA 8260 
EPA 8270 
ePA 3550 

(30.0 .. US.; 
(23.0· 120.) 
(37.3.128.) 
(53.5 - ,,4.) 
(63.4.136.1 
(12.1 - 137.) 
(53.5 - 154.) 
(63.4. 'le.) 
(72.1 • 137.) 

NO indic:an:s that til .... Iytc wu "'" d_ .t • cancentrllion purer Ulan die dcI=tiOIllimiL 

L' AI c..Nft .... 
STAT! !lEI. EPI 
1'1. E!7lJ_ D7£7W 
Nt: 1Jl 
SC :mo III!I2 
111' 112~ 03W 

1 indicate! p ... en= of uWylC :II :l con=tr.IlIoa 1 ... ·1l!an Ih~ "'poltillg liMit au.) ODd S-IhUl IJIc ci.ldClion limit rD1.). 
U mdlclta til'" the llllliytl! WOJ _ do:I=tcd at a co......u-.tiCJl pe:mer IIIll11lhc delllCtio. lilllil-
• inclica.tm. tl'W.I qUailly canrrol ana.lyrc 1'C~~ ~s Ct.-aidG of ipe¢'ifiai acccpt=C8 cnlCriL 

Thfs d.l1& "'part n.s b .... ~ ODd _,_= 
in accommce with Ocp=al Eu,meer;n, Labar.!DIie1 
.llUldalli oponti"l_alL PI_e ciir=I 
any questions to yeur Project M8IIqer, K2teft Blaboey .. (803) 76!>-7386. 

PO Il"" 30712. Clu2rI .. ,,,.,. 5C 29417· 2040 Savage Rood. 29414 

rH(3) SS6-1171 • F ... lH03) 766-1178 "98046l1O-O4" 

0. t·nllfl:.".,~!C" ~r. 
iiOO 'd ~NIH13NI~N3'N3~ S£:II IIHdI86,80-' 



l.. 

GENERAL ENGINEERING LABORATORIES 

Cliene SUporvlOO' of Ship BlJildicg &; Ceo......", 
SUPSHlP.Ponsmoum DenCDlNa,·EDv. 

1899 Xortil H oPoG A .... 

COII-= 
PIOjcc:, D::sclipCion; 

:-iarth 0wIaI0n. Soulb Caroli .. 29405·2105 
~1r. Bill Hic," 
Sl..1'SHJP·PaNIDouCl Dotacbmem 

ce: NPWCOO 1!77 

Sample ID 
IAbID 
MIm 
))me Co!!ort:d 
Dale Recei.ed 
Priority 
Co!le:rcr 

Paruuoter QuaWl ... R.mlt 

VoIaWa Or-palCl 

lJTEX • ~ it""" 
B_ U 0.00 
1!tti]1~ U 0.00 
Toluene L' 0.00 
Xylenos (TOTAL; U 0.00 
NaphtllalcDC J 0.980 

TOot 

Ilc:pm 0.0: lunc 29.1998 

; SI'ORT0732·1 
; 98065"-01 
; SO;l 

: 00I1il98 
: IWI8198 
:Routtnc 
: Clie;1 

DL 

0.250 

0.230 
O.llO 
0.620 
0.420 

RL 

1.00 
1.00 
1.00 
2.00 
1.00 

UIIIIo 

!.!;.I!t; , n 
•• w 

ug/kJ 1.0 
uJllts 1.0 
ullk. 1.0 
ua/ltc 1.0 

~c..tIII..-
STAlE tiEL I!1I 
l'I. GB71 wtm'O' EI7&n11'!oQ' 
NC m 
sc 10120 J Q5I2 
no O:l!r!' 0.,,--

Pap J of2 

TCl.. 06i~i 1819 114774 I 

5urropte ~.". Perc:mt.. Aa:eplllble Limha 
-~---=---------------=--- .. -----------
Bromcfiucrobenzeno 
Dlb",,,,,,i1ucromedlano 
Toluene·cIS 
8romoUuoroberlZelle 
Dibrotnofluorotnt:Wnc 
Tolucac-d8 

M.:\oIetIIoc! 

MI 

WO 'd 

STEX-B260 
BTEX-8260 
B'TEX-8260 
NAP-Il260 
NAP-8260 
NAP-8250 

.. _.-.. -... --

IDI. 
65.9 
89.8 
lOt. 
65.9 
19.1 

EPA 8260 

(53.5 • J54.) 
(63.4.136.) 
(72.1 • 137.) 
(53.5. 154.) 
(63.4. 135.) 
,.,-" _ '11"" ... _ .. - .~ .. , 

POBox 30712. Charleslon. SC 19417 • 2()4(] S.v~~. Rood· 29414 

!IIOJ) ~S6-8171 • ~ .. (11031 766·1178 o Pri"t •• Itn ta.~k:.J PII.lltl.. 

ms·m·£OB:13~ 

"9806575-01" 



GENERAL ENGINEE~G LABORATORIES 

Chcnl: Supen;.or of Slbp BLrildin. e COllycnllcm 
SL'l'SHIP-Por:;;l1Ioalh o..U:_Dl-Env. 
1899 l'orIh Hobooa AYe. 
North Clwtesro •• SDIllh Carolina :Z~-2106 

Mr. Bill Him 
Pro).c' D .. cripliOll: SL"PSHIP-Poml1loalh Dl=u:tmu:DI 

ex: NPWCOO197 Report Oat&: Jar.. 29, 1991 

S.mplelD : SJ'CIRT0732-1 

Nores: 
The qualitiers in cbu tepan. are .detined as fD1Iowl~ 
NO inoic:aLCS IlW 1Iu: anaIyre '"u aOI d","lod o •• Com:r::rnnuoa src: ..... Ibmlix: dl:n:cllon limiL 

srA'TE 
PI. 
,,"'I: 
SC 
1l'I 

GEL 
mI315111%" 
m 
10120 
t2!34 

1 iadic.reo pn:.s= of lIIWycC at • conc::ntralianlc:u man tile rapaniDllimll (RL) ODd IJUW" rbon die _. Iiml' (DL). 
t: indic:ues mit the anaJyrB was nor det:ecred ar :1 cance.:luUion greater than the deteericn limiL 
• indicalct IlW a quality COllll'OllllllYle reeo."", 1I ouuOUc DC .p=ificd =pI"""" crircri:L 

This CWI tepon has been prepeted &ad te¥i-=wcd 
in ac:onjlWZ wilt! GenoralEnliDeerUrsLaboIlllDlies 
,tIIld:IId operoting Pl'Dcedun!o. PI ..... direct 
""y qU .. riOM 10 your Project M"".l\IOI'. Kar ... BluOM)' a' (803) 769.7386, 

POBox 3071~ • l"n.rles,on. SC 29417 - 2040 SQv.,e Road • 2941~ 

(HU)) ~~c;.H 171 • Fu (HC!31 766-II'H 

o P",.M"" _~P'l1 ~pef. 
"9806575-01" 

10512 
0Zf14 

£00 'd £,:,) (NOIf186 .6(- 'N! 



GENERAL ENGI1\"EERISG LABORATORIES 

C1i."" Supemsot of Ship BuHclinv ole ecn • ."..oa 
Sl."PSHlI'-Pot'ISt'IICIIIII DcW:fimcnl-Env. 
1899 North Hobson A .... 
:-Ionh Cblllicmm. S aum Corolica 29405-1106 
~r. BUlHi .... 

Project De'ctlpllon: st."PSHIP-Portstllou:l! Dcwc:lItnenl 

"": Nl'WCOO 197 

Vol.We Orpics 

IlT£X - <4 ".".. 

BelIZe"" 

Toluene 

s .... pl.m 
LabID 
Mmil< 
O!te Cell-ze' 
Da= RCGCivcd 
Priority 
CGlIecrot 

QuBOer 

U 
1 
I 
J 

a-n DILe; loa 29. 1991 

; SPORT0732-2 
, 9806!7'-O2 
: Soli 
; 06w'171>8 
:0D'18IY8 
:RautiIlO 
: Clienl 

DL 

1.50 
2.30 
2.20 
6.20 

,n n 
.-~ 

10.0 
10.0 
20.0 

Unltr 

~"-q ID. 
I>A 10. 
ui/kl 10. 
af'kg 10. 

L---,~_ 

STAn ~ ElIr 
1'1. El7I!M72\l4 El7.72117." 
"'I: m sc 10llCl 
'IN am. 

Pap 10(3 

-ra. C6r.!4J98 1850 124774 I 

Xylene, (TOTAL) 
Naphthalene 

0.00 
6.30 
7.70 
16.3 

2010 42.0 100 ui/kl 100 TO.. 06.'25J98 1033 124774 I 
Extractable ~ 
!'''(\'Iwel."" Ar-""",,ic H,wJrt1t:Grlmn. - /6 /UIJU 

A"""aphdlen. U 
A"""aphthylenc U 
AnllltaoollC U 
BOIIZO(I)Il:1I1wCCll& U 
BOIIZO(I)P1rB1e U 
Ben:zoCb)!Worontiu:tlc t; 

B';""'<rhllperyl..,. I: 
Benzo(tJt)uorae~ " ~ 
Quys=c l! 
Dlbonzo(a.h)an~ U 
FlWll.nthene U 
Fluorene J 
Ia.liOllOCl.l.3 .. ,d)pyrme L-
Nmpbt1:Ullene U 
PlJeaanlhrmle 1 
Pynoao U 

Metals AulYII! 
c.dmilllll J 

P~Q 'd 

0.00 838 3300 uilkl ~o. 

0.00 !IU 3300 uglq :0. 
0.00 627 3300 uJikl 10. 
0.00 ,g4 3300 u!!ik! Ie. 
0.00 361 3300 . ualkr Ie. 
0.00 1020 3300 .,.q 10 . 
0.00 m 3300 ur/kl: ItJ. 
0,00 858 3300 ulP'kll 10. 
0.00 461 3300 uB/kl 10. 
0.00 '61 3300 uJl.k.r 10. 
0.00 792 3300 uWtc 10. 
1800 792 3300 11&-1:8 10. 
0.00 1390 3300 UIUI 10. 
0.00 759 3300 uJl.k.r 10. 

%790 7$ 3300 • JI.k.r 10 . 
0.00 627 3300 aflkg 10. 

~8.7 19.4 467 uJl.k.r 2.0 

p cj Bn. 30712" Churl"",.",. SC 29~ 17 ' 2040 S.y.~ Rond' 29414 

'803) 536-8171 - F:u: (S031 766-1178 

'0 l'rtn.....a I.' rft·~-.:k:d ,-ra, 

RLC 0~198 0828 124509 2 

MBL 06121198 1418 :24483 3 

-



, 

co: NPWCOO191 

GEl\"ERAL ENGI:-.JEERING LABORATORIES 

Sup.m.ar of SIIlp BUilding II< CO" ..... on 
St."PSHlP.POrtlIDOUril Detatlwlel!l-I!r.._ 

1899 North Habsaa Ave. 
North CbatIeston.Soum carolina 29405-2106 
Mr. Bill Hion 
SUPSHlP·Portsmootb Ooax:hment 

Report Ollie: JUDe 29. 11/98 

Sample 10 : SPORT073l-l 

, I' au" enur ....... 
Sl'AlE GEl. EPI 
I'L El71S1S11'12N E"'''~ 
Nt: ::n 
sc '0'::0 10512 
'IN' O2tl" ON.W 

Parameter Qualifier DL DF ADaI,.t Datt TIJIIC »alCll M .......... ~--..... --.................... ~ RL tlllill 

Th. toilow/nC pnp proadlltu w .... pcrfarmeci: 
GeIMS BoWN.mnI Ccmpauna. 
TRACE 

:-lilro-=e~ 

p-T erph:tly 1-<114 
Bromofluoroo= 
Dibttlmofluol'Olllldw!a 
TclDene-dB 
Broraolluorobcnzeae 
DibttlmofluoromellllAe 
Toluene·dB 

M .M.thod 

Tat 

M610 
M610 
M610 
BTEX·8260 
B11!X·I260 
BTEX·811SO 
NAP·8llSO 
NAP·821SO 
NAP-826C 

..... ----------------
. M 1 

M2 

M3 
M4 
M5 

NOleS: 

The qualifi .... In this JCIlOI\ arc t1cfiDcIi IS foUows: 

0,00· 
0.00' 
O.IIC" 
96.3 
66.1 
SO.7 
96.3 
66.1 
80.7 

EPA 8260 

EPA6010A 

EPA 3"0 
ISPAJO'O 

(30.0 .. 11~.) 
(23.0· 120.) 
(37.3 - ll8.) 
(53.5 • 154.) 
(63.4 - 136.) 
(72.1.137.) 
(53.5 • 154.) 
(63.4· 136.) 
(72.1 - 137.) 

NO icdi= tiIIt!be lDIIyte was not ~Q III • COlIC:naaDoa JlUGO: tIU!Il rile dea!<tion limit. 

RDH 06119198 16.5' 124'09 4 
FCD 061191\18 2000 1:<4483' 

J mdic:e! presence of an:ly:e 11 a cc:-.cca.tionlas a-wn u .... .c repoftiiij lhWL (RL) au,a p .... LiI tli.iii tbe ije.=:""tlOA lhui~ (DI.). 

U indicateS !hili the 8Iluylc .... DDt de~ .t • concemralion JII=IIt:r mill the detlC!lcn IlmiL 
• indic."" that a qaalily comroI annlyte ...,., .. ", is oullide of specified :ra:ep= Cl'llOI'i2. 

SOD 'd 

PO Bv> 30712· Ch,,'I .... "". SC ::9417 • 2040 SIva&<: R .... • 29414 

(803) 3~6-8171 • Fox (8031 76&-II7H 

-0 rriUWd nn n:L~ckal ,arn:r. 

~NIHS3NIDX3 'N3S £Z: ZI iNOl'l186 ,6( - .~ 



GENERAL ENGTh"EERING LABORATORIES 

Oi"",: SUpcMlCr. of Sb:ip BuUlling &< Con"";,on 

SL'PSHIP.Partsmcuth OelllCl!lI)on1-EnV. 

1899 .'Ilortll HoII...,. Ave. 

NOIth Cbarte.lon. S""dI CmlliDa 2!1405·1106 
Mr. Bill Mien 
SUPS'"riIP-Ponsmourh Deracl:"""1 

------------------------SamplelD : SPORT0732-: 

M -MctlIod 

L.-..,~ 

...... n on El'l 
I'\. 0!71~ El'74n'174J' 
He 2ll 
5C IOllD .O>V1 
TN um4 ~" 

--~----, -
Tbis d81l ~epott hD bee!:! P"r-cd and reViewed 

in acco\'l1;lnCe wjd! Ooneral 8!lJineenlli Labo~one.s 
, .. nclard ol'Cl8line pl'OC:Cdllla. Pl .... di",cl 
ICy qu.,oons 10 )'Our Pro)eel MaIlG!!cr. Km::J Blabaey or (803) 769-7386. 

900'd 

p 0 Bo~ 30712· Ch>rlc.lOn. SC 29417 • 2C4U s."~ ROild • 29414 

IH()3) ~.~""'8171 • Fa< (MOl) 7~6·117S 

(') """~ (I" fCt')'~aea pa!Itr'. 

~~:n I NOI'IJ86 .6Z. '~~I 



ex: NPWCOO191 

GENERAL ENGINEERING LABORATORIES 

S~r of Ship BuIIdmr " CDDYeriJOR 

SUPSHIP.Pammou:ll Dew:lImeru·l!Dv, 
1899 North Habsan A ¥e. 

Nonh CharieslOD, Soulll CilrGliIuI294QS-2106 
Mr.BIllHi= 
SUPSHIP-Ponslllourh Debellmeor 

Repon Oat", 1l1li0 29. 1998 

SamplelD : SPORT073.-3 
UsbID : 980657~-C3 
MaIm : Soil 
DaceCo!l=e4 . n.t:,.. .. ,.,. 

• 1oAII", "~D 

Date Rc:ch"Cd ; 06118198 
Prioriry : RoutiJle 
CoIJecror : Clic:nl 

'e' _, c:..nm.. ... 
GEl. 
!17!~'" 
ill 
101:111 
~2934 

Pqc loi2 

P ....... ...". QuaIiIIlr Iluull DL IU. Vair. Dr AJW,ot Data TI_ Baldi M 

EaVaclablot Orpaico 
p,,~u.., ""","alii! H,tl1'flCtlrbaru - 16 ito".. 

AcONlphlhene U 0.00 85.1 l!D ug/kg 1.0 
ACONlphlh)l .... U 0.00 '2,4 llD ullke 1.0 
AIIIlnc= U D.OO 62.7 llD alike 1.0 
Benm(a)onl/lr2cene U 0.00 ~9,4 310 uglle, 1.0 
BeIlZO( I)PY1=' U 0.00 56.1 330 us/kl ~.O 

Bonae( b )t1uoraDtI1C111e U 0.00 102 330 uelke 1.0 
Benao(stU)pcty!coc U 0.00 59,4 l3D uglkg 1.0 
BOIIZO(k)fluar-.nmene U 0.00 8' •• 330 vr/kr 1.0 
ChC)l!ene t: 0.00 46.~ 330 uelke 1.0 
Dibe:nzo( •• h)lIIllIraccnc 1: 0.00 56.1 330 u"leg 1.0 
Fluolllllbcne U 0.00 79.2 330 aglleg 1.0 
Fluorene i.1 C.CO 7Sol 330 uelke 1.0 
Indo""( 1.2,3-<:,d)pyrme U 0.00 13S 330 urlkl 1.0 
Napb.halene 856 75.9 330 uelke 1.0 
Ph~ 1370 ~. ft 

liJ.~ 330 ",,'itg LO 
Pyn:nc J 30S 62.7 330 Dg/kg 1.0 

Melllls Aaal)'lll 
cadmilllll J 256 w.e 500 Dg/kg 2.0 

Tho lollowillC prep pl'lJCllduru we ... perfannH: 
GClMS B .. oINCU!nl Compounds 
TRACE 

PO 110.' 30712· Ch .. 'Ie..LlIIl. SC 29417 • ·21J4() S .. .,.. Rood. 29414 

(803) 556·8171, Fu. (80)) 766-117~ o Prmk1l em ft't)'C'lttl r:'Ilm'. 

~oo 'd ms-m-£08:1lJ. 

RI.C 061"..2198 1340 12450' 1 

:.un. 06r.z1~8 1423 1244&3 2 

RDH 06119191 1655 IUSOS 3 
FGD 06119198 2IXXI 124483 4 



GENERAL E\"GTht:ERING LABORATORIES 

COftUICC 

~et Dc:scriptioa; 

..,; NPWCOOU7 

Supomsor af Ship Buildins &. ConvemoD 
SUPSHIP-PorumouLh 1lcuoJunc::It-Elrv. 
1899 North Hobson Avo. 
Nottli CIwb_ South CaroIiDa 29405-.106 
Mr. BiUHicn 
SUPSHIP-PollSllloutn ~ 

RcPDIt DIIe; JUlIe .9. 1998 

SlIIIIPlc ID = Sl'ORT!J732·' 

SIU1'llPIa RecOftrT 

2.l'Iuorob,phonyl 
NiltCbc::nzeno-c!.5 
p. Terphenyi-di 4 

M-Mothool 

:.II 
:.I. 
M3 
M4 

Nores: 

TI!:It 

M610 
M610 
M610 

The quali1ion in th.i. lSpOrt IU'I! a..Iined .. CoDo .... : 

Mothod-o..criptiOll 

SPAsm 
EPA &OlOA 
EPA35SO 
EPA30SC 

I~nn t, ... 
, ... UOV - .&.'~.J 

(%3.0 - llO.) 
(37 •• - 128.) 

ND lndiCltlilS tlu1t th: onaIytc .... 1101 de=d ., • co""",,,tmi •• i!"'""'" IbIn the d=clion limit 

~.,.~-
STAn GEL !!PI 
R. El71'_ El7d2',·,., 
NC :Il 
SC 10120 IOSU 
'IN 029,. 02!34 -

. Paae 20f2 

J i.di....., "","o~ or' onaIya: .. a colICM:ruinn I .... ,ban Ihe ~rIio& limil (RL) ond ~ IlwIIIIc dOlCC:liOlllimil (DL). 
ti iadie .... Ibal tho an:Uyte .... not de=tcd .. a COlICCDInIion JrUlu ilion the deteciiOD iimiL 
• iodi ..... thae • qllOlil)' CDDIrOJ lIlI&Iyll: =''''''' is outside of s~f1ed lIQ:I:ptanCC ctitala. 

'Thi, dora "'port baa been p"'p1J'IIci IIIIIi reviewed 
in ..,,,,,rd .... : "id> Geaeral En~neena; Laborlrorics 
st:mcIuti apezming pItlClOCIutcS. Pleas. ciira:t 

OlDy quatiOr'lS 1.0 your Project Maoapr, Xaren 8IAkeney!! (803) 769=7396. 

800 'd 

POBod07Jl·Charl .. ,or..SCl9417·2040S.V.ICRood·29414 

(HU3) ~",-K 171 • Fu (803) 7~6-117K o J.'nncv"; r.l1 .... )'~luu Jap:r. 

mS-(i8-£OB =11.L 

"9806S75-03· 



~ .. 

>"" 

GE~RAL ENGINEERING LABORATORIES J ,t .-y c...r..ma.ua. 
STAlE OiL El'I 
FL mU6rI7lM E!'701T21R''~ 
He U~ 
SC 10lZll 1092 
TN ~ 02934 

Clie:n~ Supervisor of Sap BuildiDr <II; Con~cIlion 

StlPSHIP.PcmDlOlltll De~·ED'. 
1 B!19 r.OM Hobson Aoe. 
Norlil Chari=s:on. South Carclin. 29~-lI06 

Co= Mr. Bill Hien 
Project Descnr;aon: SL'PSHIP·PcrlSlI!oulh Dcta<:bmcDI 

cc: :-IPWCOOI97 Report DRIC! Jlllle 29. 1998 Pate 10C3 

SomplcID : Sl'Ollnm:-4 
L&bID : 980t5!75004 
Matrix : Sail 
DIIe ColW:u:d : 06f17198 
DllleRtcelved :06118/98 
Pricery : Routine 
eoul= : Client 

.... _--
Par.mlllr ~ llonJl DL RoL VailS OF AuI,..1 Dam n- Batch M 

Voblile Ortlnics 
BTEX - 4 irems 
B_ U 0.00 0.%50 1.00 u8ikl 1.0 TCl.. D6123J98 1 SSO 1:47741 
eth)'lbenzene 2.96 0.230 ' "" .. _ll._ . ~ .. - ....... •. u 

Tolu_ U 0.00 0.l2D 1.00 uA 1.0 
Xylcncs (TOTAL) 2.29 0.620 2.00 urAll ;.0 
NopbtIW ... 516 4.20 10.0 uA 10. 

£Drlclable Orplllcs 
p"r,..uc/cGr Aroma';. Hydmt:arl>_ • 16 twru 
ACI!D.Dphlhene U 
Aconlpblbylcnc U 
Anlbracon. U 

. Benza(')>Dthr.lcene t; 

B ..... (.)pyrene U 
BenzoCo)Ouormdlem: U 
BClIZo(liu)peryl ... U 
iIuzo(k)nuoranllwlo U 
Chrys.n. U 
Dibcnzol Lh)antilr:l=ne U 
Flaoranllu!ne V 
Fluorene U 
Indeao(J';'3-c.d)pyn:uc t: 
i"IaplnbalClC U 
PlIaIllIIl1=e lJ 
I'yrene U 

MIllIS AMIJ&is 
CoIimium J 

600d 

0.00 339 1300 ufllt. '.0 
0.00 3~ i300 u8ikl 4.0 
0.00 248 1300 uA 4.0 
0.00 235 1300 u!!IkJ 4,0 
0.00 2"'..2 1300 u8ikl 4.0 
0.00 4.04 1300 upq 4.0 
0.00 235 1300 uBlkg 4.0 
0,00 339 1300 uA 4.0 
0.00 183 1300 IIrA<I 4,0 
0.00 2:Z: 1300 vA 4.0 
0.00 313 1300 ufika 4,0 
0,00 313 1300 -like 4.0 
0.00 .548 1300 uelq 4.0 
0.00 300 1300 u!Vk8 4.0 
0.00 300 1300 ui/Q 4,0 
0.00 248 1300 ullke 4.0 

221 19,1 "9 ag/kg 2.0 

I' 0 II"" 3U712· ChorieslDft. SC :~41, • ~040 SovlI(I;c It.,.. • 29"1~ 

(1«13) ~5("'H 171 • Fox (HC317M-117~ o ~t ... '""!'C"It'd .... r 

Tel. D61JAI!I8 1921 1:4774 1 

RLC O6I23I!IB0857 124509 2 

MDL 06121198 1421 124483 J 



(.., 

GENERAL ENGTh"EERING LABOR..UORlES 

CUem: 

CanIIIa: 
?raJ= D.scrip~on: 

co: NPWCOO197 

SIJllCrY' .. or of Ship Buildi",1< COD'mion 
SUl'SHlP.l'onsmc>ulh Dc .. _.-Em.. 
1899 Ntmh Hcil>SOI1 A \'Co 

No"" OlldulDn. Soulb Cart>lhIa 29405-2106 
Mr.l!W /£on 
SL'PSHIP·Por'.smou1h .oemel"''''''1 

lhpcct Om: June 29. 1998 

SlIIIPlc lD : SPORT0732-4 

l'araDaler Result 

The foUowinl pnp prvad ........ n perfo'-' 
OCIMS BaseINcutt31 ComllO"D<;' 
TRACE 

c:.....men .. ' 
A dilution ...... requil'lld for &!ncarhIc Orr""'cs due '" IUInX 

iluerfcrcnce. P4' .... ,11. ~'1e debocWIn limi ....... eleVllled, 

DL Vults 

SIII'I'llPIO Recove" TOOl PtraIII'1i "-PllIbIe UmiII 

2-PlucrnbiphenyJ 
Nitnlbenz:ne·c15 
p-TcrphCl:yl·dI4 

BrDlIlofluarabCllZCIlC 
Djbramafluora~ 

Tol,ene-d8 
BromofluorabellZeno 
DibrolnDfiuammotlwlt;: 
Toluene-dS 

M. Mothacl 

MI 
M2 
M3 
M4 

M' 

010 'd 

M610 74.1 (30.0 - 115.) 
M&IO 7',5 (2.3.0 - J lO.) 
M&10 81.0 (37,3 - 1;8.) 

BTEX-8260 103. (53.5 - 154.) 
BTEX-8260 66.0 (63.4- m.) 
BT£X·8.60 86.2 (72.1 - 137.) 
NAP-S250, 103. (53.5 . 154.) 
NAP·8250 66.0 (63.4 - 136.) 
SAP·8250 86.2 (72.1 - 137.) 

Metbod.Dnc:ripIiDD 

'EPA8UiO 
EPA 8;70 
EPA6010A 
EPAJ5'0 
EPA30S0 

PO Bo. 307J2',Cl1:\rlcstcr.. SC 29417 • 2040 5;","1:" R,,:ul. 2'1414 

(S03) 556-.171 • F!IX (MOl) 766- J 118 o Primal! un ~I .. d rapl:" 

1,t -i~ 
STAlE ClEI. EPI 
l'L J!J71~ E1747l1174.l1 .,e 2JJ 
se 101211 I~ 
Th 0llI~ ~ 

ROH 06119198 16.5~ 124'09 4 
FOD 06119198 2DCO 124433 5 



ce: Nl'WCOOI97 

Y/ = Moth"" 

r--·ou:s~ 

GENERAL E~GIJ\"EERING LABORATORIES 

Clienr. Supervisor at Ship BuildiDi ok Ccn:.....,.,c 
SlJPSH1'P·Portsmo.nh Dctochmczll.EnT, 
! 899 NorIII HODsIll1 Aye, 
NcmiI CharieslOll, SOIlln Carolina 29405·2106 

COCtI.CC ,lilT. BiD Hiers 

St.'PSHIl'·Pmumoutil O.1lIClurwI1 

S.lIIple ID : Sl'ORT073l.4 

M,Ib""'DeocripIiea 

The qu:>lifi<!1S In tbis '"port an: dcf::led u follDWII: 
NO indlcaa c.bat tbe ~yte W:'I not dec:ec&ed II\. • concclul'mon srumr man lite detecUon limit. 

LUoro~~ 

STATE GEL EPI 
FI. Ern'6'lm4 El747:z.1'4.I' 
He m 
.sc :0120 10m 
".. ~ 0:104 

1 imbcates p""ecct at ...uyte DC. COII<Cl2lr1tiOl2 leu t!wJ tile ,"""nina IilDillRLJ &IJd pa.liwlllle delec:IiOlllimtl (OL). 
U Indl=es that the: a.aaIyle was nOI celB:P-<lOl • coneellUllllOD """"'" tiI:m IDe tielOC"an limiL 
• i"elic:a ... Iba' • quilllly coDtrDl onaIyte reco""'1' i. oulsid. of spec:ified """"pc!ftce crilelilL 

'nil dasl """'" Iw been P'"'l'V=:i ar.:i ~._ 

in _oni"""" with General EnsiD=riD( Lab","IOI'" 
sandon! operaling procedures, Ploas. dimt:t 
ony quesbons 10 your Prnja:t :'1an3ger. K .... c B1ak= at (803) 759-7386. 

R.~BY 

110 'd 

PO Box 30711· Cil:u1""IOO.SC 29417 • ::04OS.va~ Road' 29414 

"OJ) 5S6-RI7I • F .. (8031766-1178 o Primed Or"'. myccd PiIIJCr· 

mS-\:8-£OS :11.L sz: n {NOI'II 86 ,6, - 'Nnr 



~ 

Client: 

GE~ERAL E~GINEERING LABORATORIES 

Supe.'VIsor afS~ip Buildi,,!! Ie Conversion 
SUPSHI'P-POnsmo&llb DoIaCh!"On,·En ... 
1899 Nonh Hobsoll A-Co 

Comocc 
Project Dcsmplioa: 

Nonh Charieston. South CaroJma 2940'·2106 
Mr. Bill Hi ... 

SUPSHlP-PonsmoWb. Dctaell:llonr 

c;; NPWCOO197 

SomplelO 
UlbW 
MllUlx 
Cate C:oDCCIIOd 
Dlte Roccivccj 
PrioriI)' 
CoU=or 

RC1't'lt Oat=; JIIIII: 29. 19I1S 

: SPOR1'tl7n-S 
: 9806575-05 
: SOl' 
; 06r'17198 
; 06r'ISI98 
• ROUIine 
; Cleat 

STATE 
R. 
NC 
SC 

'"' 

CEI. Ell 
El7U_ 1lI74711114~ 
:33 
10120 10512 
0l,;W 02l0~ 

Pa,. lor3 

Paraml'" Qullifier Raalt OL RL Ullila Dr AIIa.lt'll Dale TlmI nolda M 

V.lIotil. O'1lwa 
BTEX . 4 ilenl.f 

Bcmcnc U 0.00 o~o 1.00 uglkg 1.0 

Ethylbe.~e " 0.00 u 0.230 1.00 urJti 1.0 

Toluene U 0.00 0.220 1.00 .rJti 1.0 
Xylon .. (TOT At) U 0.00 0.620 2,00 .fIkg 1.0 
Nlphlhah:JIc 12.8 0.420 1.00 11fIlCs 1.0 

El:lnclablo Ol'l!Blli .. 
PoiynucktJ,. At"DmDnc HJIIb'ot:a,.;",n.f'. 16 ;'''''$ 

.6.cetlapbLllece U 
Aanapbrllyl.ae !! 
All thrar::efte U 
B..,..,Ca)antllnlccnc U 
Bcmo(a)pyrena U 
Beft7.o(b )DuOl1llltbcno U 
Bcilzollhill=Y_ u 
Beazo(tlfluOl'llltbeue U 
CIuyIene U 
DJbenzo(a.hl_ 1.1' 
F1UG~uhe:ne U 
l'Juoren. U 
Incl=on.l.3-c.d)pyrcIIC U 
NapbtbaJ ... L' 
PIa ... antllrenc U 
Pr= u 

M.1al! AlIIIIysis 
Dldmiwn J 

ZlDd 

0.00 34.5 1330 u[lll<s '.0 
0.00 372 1330 uJlkg 4.0 
0.00 2.52 1330 uglkg 4.0 

0.00 239 1330 u[llka '.0 
0.00 226 1330 ur/ki 4.0 

0.00 412 1330 ulJlkll 4.0 

0.00 239 1330 uwq 4.0 
0.00 3"5 1'1'2" 

I. .... '" upq 4.0 
0.00 186 1330 uJikr 4.0 
0.00 226 1330 uJlkg 4.0 
0.00 ~19 1330 u[lll<g 4.0 
0.00 319 1330 u[lll<r 4.0 
0.00 "8 1330 uclkr 4.0 
0.00 30' 1330 u.tz 4.0 

0.00 30.5 1330 uglq 4.0 
0.00 2.52 1330 uJike 4.0 

168 20.4 490 ug/I:g 2.0 

PO Bo. :0112 • Chorle>l"". SC 29-117 • 2040 SU'.J;'C Ru." • 29414 

(803) 556-8171 • F~. (80)) 166-i jig 

-0 fri,lllC'\l on l\."tyC'I~- paellCr. 

TCL 06I2AI98 19S2 !~774 ! -
RLC 06t"..3198 09lS 124509 2 

MBL 06Il1198 1434 124483 3 

*980657'-as* 



Cliene 

COI1ll<:C 

Project OelCripocn: 

CC: .'I'WCOOI9'7 

GENERAL ENGL'\'EERJNG LABORATORIES 

Supervisor of Ship BuildiDI ail: Can'lC1ialt 
SUPSHI1'-P.msmOllth Dclaobmclu-Env. 
1899 Non!! Hobloll Ave. 
North Charlesam. South ComJi"" 2940S-2106 
:.Ir. BID Hiers 
SUPSHIP-PoI"""outll Oew:hmctli 

Roport Dan:: 1",,",29. 1998 

Samplem ; SPORm]:-, 

, ' awe, Cft"llfttw. .... 

STA'IE GEI. Il1! 
FL El'7t.5~ £l14T211'14: 
NC 2J3 
SC IOI2D IOS12 
TN C29l4 02934 

ROIIII& DL RL Calli DF AaI,.,.. Do... TIme BaIcb M 
------------------------------~ 

The Collo,"". p~ p __ w .... perlormell: 
OCiMS B .. .,Neul1'1ll Com pounds 
TRACE 

COIIIIImIII: 
A diJu~on wu reguirwd for Esuzt:.ble Orp/uel clue 10 maim 

incerfe:ea.c. As. mlll1. llle dele.DOlI Umi ...... elenced. 

SIImIPU RKcmry Tel, I'va!at'1'. 

2-Fll.:OrObipbc:nyl M610 iP.ll 
NilrobonzoDe-d.5 111610 8D.5 
p-Terp".nyl-414 101610 94.6 
DrcmofluarobeM. ... B1EX·&260 89.9 
OlbramofluoromeOllnc B1EX·&26D 68.& 
Tolllelle-48 B1EX-826D 95.8 
Brolllofl.oroboDzc:>: NAP-II2&O 8P.9 
Dibromoiluommetbace NAP-8260 68.& 
Toluene-ci8 NAP-8260 9H 

M .M.tllod Metllod.o.-;ptlaD 
" 

Ml EPA 82CSO 
M2 EPA8Z70 
:.13 EPA 60 IDA 
M4 E!PA~'~O 
1015 EPA 3~O 

Aa:eprable Limill 

(30.0 - liS.) 
(23.0 - 120.1 
(37.3 - Ill.) 
(S3,j - 154.) 
(63.4 - 136.) 
(7l.1 - 137.) 
(53~ - 154.) 
(63.4 - 1]6.) 
(72.1 • 137.) 

POBox ~07ll- Cho.rIeSlDII. SC ~9417 • 204V Sovll£e R"",, • 29414 

("(131 S56-8 17 1 • F". (8031766-1178 

~ Prirued an 1C:)C'1eG ~ ... 

£ 1 0 . d 

RIlH 06/11Ii!l8 16" 124309 4 
FGD 06/19!98 2000 124483 S 



CHellt: 

CanlaCt: 
P:ojec: O"""pUon: 

ce: NPWOJOI97 

GENERAL ENGINEER~G LABORATORIES 

Supef"isor of Ship BuildiJlc '" Conn.'3iaD 
SlJPSHIJ'-PoNmou.t Oc.IC_-EnV. 
1899 Nonh Hobooll A~ - . 
:"011.'1 Qarl.,.., •• ScwII C=liDa 29~-2106 
Mr. Bill Hie .. 
stl'SHIP-PonJlJloutb Ocaoenmeru 

Repcn 011:: J_ 29. 1998 

Sam;llc ID : SPORT0732-$ 

MetIaod-~ ----------------------------- -~---------------
M • Method 

Nore.: 
n.e qu:1liliers in Cli. r:potI an: cicfined IS foUows: 
NO indicates that the 1D1l,... wos not dc"",red It I COllCCDltaliOD ifUaor <ban the detecUon limit. 

'eI....,OanUi .. _ 

GEt. 
El7I5M7l94 
Ul 
JOl20 
om. 

] indica ... ~reJence of anaI)'tC It a con=ttation less dian Ihe 'Cparan; limit (RL) SlId F='U <ban the detection limit (OL)' 
11 iodielle. thll rile zmalyte ..... no, de,ected '" • conccnualion II'UI'" .han the detection I imil 
• intiioaleS rlw • CfJalny ""DUOI ~ .. lII)'1e reco.cry u oulAd. of 'l'=itilltl OlC:qnonce eriIena. 

ThiI d:wI repon Iw been preplMC IIJIi =ieW!<! 
ill aeeDJ'd1lllCe willi Gcocnol ~ wommne. 
nandoro o!lC:8lia r pm=hllu. PI ..... di<=t 
""y que.t>.ODS to your Project M .... ger. X ..... BIUcnCY II (803) 769.738G. 

ReYl. By . 

PO SOl< 30712· Ollltl .. ,,,,,. SC 29417 • 2040 So,"", R_ • 29414 

(P03) 5:6-~17I • F"" (8031766-11;8 

o Prin~ un ,~'b.lllap.:.. 

-.... 

mS-,£8-£08:Hl 9 Z: Z'l (1I01'll B 6 .6' - ·~.lf 



GEJII"ERAL ENGL'JEERING LABORATORIES 

Client: Supervuor at Ship Bwlding It. Con_SIan 
St.'PSHlP-PonmIa11lll DeIa<!;cwu·En •. 
1199 "'onh Hob.son 4_ 
~anlI C1IarIOSLOJl. SouLb CaroIiml2940S-2106 

CoiIUCI: Mr. Bill iii ... 
Project Dc:sa:iptiOll: St.'PSHlP·Poru""",:D Detac/lIlleDl 

ec:NPWCOO197 Ropart Dill:: . IWlc 29. 1998 

Sampl;lD ; SPORT1J7J2.6 
laID :9~7~-06 

Maau : Sail 
D.",CoUI:Cll:d ; 015117198 
D,,",R.c";~ :01il18l91 
Priority : Ralllil>o 
ColleaDr : Oien[ 

--. ----.--
Panme.r Qualiliu R .... 1t DL RL eaill OF 

VolaW. Orpaia 
BT1!JC-4iMtrll 
B= t: 0.00 0.250 1.00 uaItI 1.0 
Edlyibenzme L: 0.00 O.llO 1.00 IIIVq 1.0 

Tolueae t; 0.00 O.Z!O 1.00 II{IIks 1.0 

Xyl= (TOTAL) U 0.00 0.620 2.00 ualka 1.0 
Naplllhalone U 0.00 0.420 1.00 ."q 1.0 

EaVaclllblo OrpDiCl 
Pol)"lIt:lear Aromatic H~/U. /6 it.",. 
AceDaplllllene U 0.00 86.6 333 .g/l<g I.e 
AceDaphLbylCIIC U 0.00 93.2 333 uWkg 1.0 
Antbrzc .... U 0.00 63.3 333 ug/kl 1.0 
Benzo(a)anlllr.u:me U 0.00 S9.9 333 uglk(: 1.0 
Ben~('lp'mle U 0.00 56.6 333 ~fll:1 1.0 
8enzo(blOuoranthcrx: U 0.00 103 333 ulJ/kl 1.0 

. 8cJIZo(Jhjlpcryi."o U 0.00 59.9 333 urlkl. 1.0 
B=Cl:lf!uOlllllil .... U 0.00 86.6 333 ur/kl 1.0 
ChtyI- lJ 0.00 ~.6 333 ulfl'l<ll i.O 
Dlbetu;o(a.h)anllwcellc U 0.00 56.6 333 ug/1<, i.O 
HuonDliIom: lJ 0.00 79.9 333 ut'kl 1.0 
Hua ...... U 0.00 79.9 333 ur/k&: 1.0 
1DdoaD(I.Z.3-e,dlp)'lellt lJ 0.00 140 333 aJflcc i.O 
Napbtlllione U 0.00 76.6 333 uf/kl l.0 
Pbcnarulnnc l: 0.00 76.6 333 aWkr 1.0 
Pyroae L 0.00 63.3 333 u!li:g 1.0 

Mtlals Analysis 

Oldmium 6~D 20.6 49S ""1:& 2.0 

PO Do, 30712 • cr .... i." .... SC :!9417 •• U40 S",,,,!!C ltoO<!' 1!lo114 

(8031 SS6-~171. F., (R03l766·117R 

o PHnIctI tift "C':H'1C'r1 rcfW"'. 

wa-..~ c.r« ___ 
STATE ilEl. UI 
FL I!I!7U6III7U< ~721r7. 
,.C :::33 
SC .OIlD 1092 
Tp.j :l:9'C 029')4 

Pap Ion 

Aw,st Dale Tim. Batch M 

TCL w:l4I98 20%3 124774 1 

RI.C 06/23/98 0759 1l4.509 2 

MBL O6I2L'98 1439 1244&3 3 

II III 

S 1 0 . d 9NIlIBKIm 'N3~ 9Z:rJ (NOIiI86,6,-N 



GEl'."'ERAL ENGINEERING LABORATORIES 

0i=II: 

CaD-= 
Pnlject DescriEtoou: 

cc: NPWCOD197 

SupcMsor of Ship BIIilI!iDJ '" Conversion 
SUPSH!l'-Poru_ D .... /lme~[-l!lIv. 
1899 /'iotti\ /01_ Ave. 
North Cbarlcs.,1L South Camll". ~llO' 
Mr. BIll Hie,. 
SL;PSHIP.PDfUJI1culll DeIOCJtmcr.l 

Stlllpie ID : SI'ORtll7]2-6 

I'wameler Rendl 

Th. CoUo .. illtl PAP pracodazw wut performed: 
ClCIMS B.,e/fojeutr.!J Compoanas 
~ACB 

Surrogate R ..... wry 

2-FluarobiphCDYi 

poTapbclyl.d14 
Bromoi1ucn>benune 
DibrollloBuDtDllmtlwle 
Toluene-dB 
.BromonuOtObenzc:ne 
DlblllllloQUorom:tlwlc 
ToluOII.·d8 

Tut 

M510 
MaiO 
M610 
B"!EX.S260 
BTEX-8260 
BTEX·8260 
NAP·S2.60 
NAP·rue 
l\AP·826D 

59.9 
.19.3 
11.1 
91.9 
70.9 
89.0 
91.9 
70.9 
89.0 

DL 

Melilad-DooaipliGll M.MotlIod 

MI 
---

M2 
M] 
M4 
M' 

SOlei: 
'11Ie qIlIIllfi.,. In Ws n:pcn orc dcflncd .. fDUawr. 

EPA!2GO 
EPAlno 
EP".60:OA 
EPAl550 
EPA30S0 

(30.0 • ! 15') 
(23.0 • 120.) 
(37.] • 125.) 
(53.5 • ,,4.) 
(63.4 - i36.) 
(72,1.137.) 
(53.5 • 154.) 

. (53.4.136.) 
172.1 • 137.) 

NO indi.ates lb., tilemal)1e ..... ncr r!OteclC:! 81 a CCtlCall:aQon ereat=r dIlIn tile derec:ian limit. 

t t ....,c.~ 

STAn GEl.. E!'I 
>\. t:17I5Mn!< EJ74'Tl11'l'51 
NC :33 
SC 10120 
1>< Olr)o. 

10'92 
02J]4 -

Pap 2 ofl 

RDH 06119198 IG!~ 124~ 4 

roo 06119198 2000 124483 5 -

1 indj~ata ~ of ~ ar a conc:cnlt8licn kss thm tbe feDOrtlZUt limil ('R,L) lr'..d V'..zt=r t."'.:m me rlai$UOfi limit (DL). 

U inmt:::lr~ d'.a! ~e :U-~)"W: was not cia=tcd It I ~OD s_"iMD ~dct&CtiDD WniL 

• iDdicartl """ a quality CCllllOllUIalyu: n:covery is 0UI:Side of IpociJicd a=:pram:e crlte.1a. 

PO B,lX 30712 '. Chilr!e:clnn. SC 29417 • »10 S:I"",I: Rood • 294Jd 

(803) 556·8171 • Fa. 18031 7~6·1178 

o P!-.~.aJ ,1ft Iftl";!'':' p:lpeI'. 

Z[B~-,S8-£08:1l1 



t 

ClieIIC 

CoCIICL! 

Projl:c' Duc:riptian: 

cc: NPWCOOl97 

GENERAL ENGl'lEERING LABORATORIES 

Supervisor of Ship BuilcJiJI,_ Con....,on 
SUPSHIP-"""""ouLh OcIacbJll1:DI-EDy. 

:199 NOft!1 HobiOll AYe. 
Sonh Chlrl~lI. Soullt Cuolilla 2~-2106 
).It_ Bill me.. 
SL'PSHlP.Pa:umoutll Dew:lnnon, 

S.mpiero : SPOR1U732·6 

M.Melbad 

'IlII.I cI:JJ::J repelrt lias -.. prop.um and revieWed 

in ",,:ard:uJce ,..jllt GenaaJ Engi""""1I! LoboraLOnC. 
SWldard oporatinB prtJCalurcs. PlOllse din:cl 
""y 'I_OIlS 10 your Projoc: M_~. Km:n B:.kcDcr III (803) 7C!9.7386. 

Reviewei:! By . 1 

~ 1 0 'd 

PO lIox 30i I: • ClwlcstOn. SC :!~I i • 2040 Sa"",e!lead • 29414 

(H03) 33fH1171 • F"" (HU317C16-117K 

'0 PntUud " .. ""'~~ pap:r. 

I,,' = ... ,~ 
STAT! O£I. EPl 
FL El7156'11254 El74721r74S 
He :!3 
SC IDI20 IOSil 
1)f cam 029;!4 

'Pap 300 



c 

CCllIII." 

GE~ERALENGTNEERINGLABORATO~ 

Sull="ioor 01 Ship Buildi.I" COr.VcrilO. 
stlPSHIl'-Pon&maulll D"",._-I: •• , 
18!1!1 Norm H:lbscn Ave, 
NOM OIarlcS\ut1, Soulll C"",lina 29405-2106 
Mr. Bill Hi ... 

Proj= nc..ripUon: SUPSHIP·Pommoulh Detacbment 

co: ~PWCOO197 

SampleJD 
LobID 
M.mx 
DaIC con.CI.C<I 
Dato~vcd 

Prioricy 
CulJeco:cr 

Report Due: Jllly 09.1998 

; SPORTD744-1 
; 9806892-01 
: SoU 
, 06!JM1! 
; 0&'3008 
: R.OUJ.iae 
, ClIent 

~_Cnilli_ 

STATF. GEL "" 
FL Enlldll7290l .... .,2/8T45I 
NC = 
51:' 10133 
1N m:IO 

Pqe J 012 

QuIIII ... bull DL RL trniq DP Anal,. Dall n- ilIIlcIl M 

Voladle O.pDics 
BTEX • NA.PTIi • • J item. 
a_ene U 0.00 0.2..<0 
Ethy!be.-::ne i.i 0.00 O.lJO 
Nlphtblc:nc U 0.00 0.440 

Tolue.e U 0.00 0.22C 
XylonOl (TOTAL) U 0.00 0.62C 

Co ....... a&l: 
Volatil. OlgOllics colllained mOlrilt iIIt .. "icml.... Th. 50lIl.1. maaiX 
cawed the internal IIIIII~ CD fall oUUide of~. ac:eptllble limtts 

"'".c. A ICCOlld NO conlirmocl lhis intenero=. howe ... "0 targCL 
tolDpouccb won: 3If;ell:ll. 

OJ bromonuoromellWl. 
Tolucpc·cB 

M- Method 

Tat 

:a 1U!:+NAP.S26OB 
BlEX.NAP·~26CB 

BTEX.oNAp·8Z6OB 

'hrCent4 

96.S 
11~. 

91.7 

Melhod.De.cripdon 

1.00 ulfkg 1.0 TCL 07~'98 1!32 , .......... 
"~.Jy ! 

1.00 u@llc~ 1.0 
1.00 "!Ill, 1.0 " 
1.00 uR l.D 
2.00 uslltg 1.0 

Auepaable UmIII 

(53..5 • 154.) 
(63.4· n6.) 
(71..1·137.) 

.. --- -~.- -- ... -.. ... .. _._. 
MI 

ZOOd 

3Wa4(; 82608 

PO Ile:< 10712· CIwiC5IOf1. SC 29"17' 2040Sav.EC Rc:JC!' 29J 14 

(~f13) ~'(,.HI71· F .. , eMU3) 766·1 17M o PnnhILI I'" ,.·"",'h.'1.! raPCr. 

,[SS-,,8-£OS:1Jl 

"9806892-OJ· 

0,: d IOHll86 .60- '1 



L 

-

COJIIICC 

Proj<ct Dcs:riplion: 

::eo NPWCOOl97 

M=MelJlod 

Notes: 

GENERAL ENGINEERll\G LABORATORIES 
~f"t'fr".~ rod'J.r"~ nc-C"d.t w;tir Q "WOII jfJr ''''''I7fTOIoI', 

SllJ'ervUCI of Sbip BIIiloWIi ok Con ........ 
SUPSHIP·Potumoulil D' .! "",,·Sav. 
1899 NOtIh Hobscm A.c, 
Nonil ClwleslDn. 50YIJI CaroUm Z~·110G 
Mr,BiD m ... 
SUPSHlP.PoaumOlJdl IleIaciIn=t 

Repart DOle July 09. 1998 

: SPORT0744-1 

Mllllod·D..mpdoa 

Th. QllIlllJlm in IlIis repon ore came<! as tallow" 
1'<1) inCicam CIIot IJIe 1IIIi)ItC wos no. deIs:=I or a eollCClllrltion en ...... dian !he deIecIIDn limit. 

t " ewy c:.rtIM 
ST.\T£ en. 
n. 1ii71SM7lM 
NC m 
.c 101= 
PI It!ft4 

] indie" .. prcseace oi an:Uyti •• a eoncemnaon Ie .. :haD !he reponirlf IinId (RL) iI!Id sr-er "'an IJIc dc=ction Iiw. (OL) 
U irIdi ..... IIw III. analytc .... DO' do_ad aI • conccmtalion lE=Ior .1= !lie _on limi: • 
• inclica<e. 111111" qYalilY camnd analytc recovery i. Oualdl of speclU.u a.:captlnl!l! citcri ... 

in Ic:eonI"""" WIth Geueml Engineerilll LabDraIDli .. 
St&lldarli cpcr.JIIIIC proc:eaures, Please cli=t 
..., "" .. aons '" your Project Mllnal"t. x.m. 8Iako • ." "' (803) 7690 738G. 

RevIewed 8 Y 

PO 1I0x 30711· el,UI.sran. SC 29 .. 17 • 2(1411 5'.'re Road. 1941~ 

1803, "li-K 171 • Fax (8(131 761i-1I78 

o P'rr.'I:,N UlIII::l:,."CI1U1 :111:" .. 1'. 

"9806892-01· 

'. 
EPI 
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GEj:\"ERAL ENGINEERING LABORATORIES L--, c...oJIno)_ 

Clicct; SUJ"!"Ucr of Ship BUildi1l! oil Convmic>. 
SUl'SHJ.P.PcnlmOllll! DeIIC!!m •• t-Eav. 
1199 N~ HoCsolI Ave. 

COAIICI! 

l':<>jecIOuclipdOl2: 

Non/! Cluwhtllll. Saulll CmrliIJa 29405·21 06 
Mr. BlII Him 
SL1'SHIP-Por'..smoulh Dt:tac:hmenl 

ce: NPWCOOl97 

SlIIIpJe ID 
l..abID 
~.1Iix 

Date CoUectOa 
Date Recoi\'Od 
Pr.otity 
CoIIet:lCt 

RepOll Due: ]ul) 09. 1998 

; 9011.1:0744-2 
: 9806H92-02 
: Soil 
: 0lIl30198 
: Q&'3M8 
. \loutino 
; CUOllt 

--- .---------------------------------

STA'!l! ClEt. !PI 
Ft. 1l!TlW1m4 EIl~' Ne ~J 
sc IOllD 105U 
'!'N 02"" ~ 

Page 10f2 

QwIiIOer RuIIII DL RL UJliIs OF A.aalyIt DIu Time Balda rtf 
--~----------------------------------

PlIl'IIIIIIler 

V .... W.Orcllllia 
BTEX .. NAPTH. -! i,,"" 
BeII2efte 14.3 
Elbylb= 6.19 
NapJulWene 1820 
Toluene 3.38 
Xjllen .. (TOT A:;') 2.26 

Eslnoc:tab .. OrpDico 
PolYlfuciearltf'01Mlic HytJNlCali>cn, - JO i/eIfU 

A=.apbrbene U ,0.00 
A=phrbyleno U 0.00 
AIItbraccac U 0.00 
n cllZO(. )lIIlthnoene IJ 0.00 
Benzc(a)pyrene U 0.00 
O.nzo(b)f1_~ U 0.00 
B=(Jbi)pery!eJlt IJ 0.00 
Benzo(k)flumuttl1Cn. U 0.00 
Cbry.cnc U 0.00 
Dib=(..n)3II~ U 0.00 
F1uoranrllene U 0.00 
F1uomte 1 2.32 
Indeno( l,2.3-c,.dJpyreac U 0.00 
Naphthalene ] 269 
Pbenilllwene I 328 
l'yrene U 0.00 

lb. rull.";". prep proc:odure.s ...,,.., performed. 
GClMS a ... .,"'.ut::J Compounds 

0.250 
0.2.30 

84.0 
0.220 
0.620 

8'.3 
91.8 
G2.3 
!9.0 
5's.8 
10% 

59.0 
eS.3 
~.9 

5!.S 
78.7 
78.7 
138 

".4 
7,S.4 
62.3 

LIY.l arlltg 1.0 Tn 07l05.'9& 160' 12.5450 i 
1.00 a!Vl<& 1.0 -, 
200 u~g 200 TO. 07/06198 18SO 12! " 
1.00 ug/k, 1.0 Ta. 07106198 I~ 1~4 ... v 1 
2.CO ugfJcg 1.0 

330 u;lltg 1.0 RLC 07106198 08~ 1~21' 2 
330 ug/ll:g 1.0 
3~O UJrlti: 1.0 
330 uJ/Q 1.0 
330 uctkr 1.0 
330 utzlks 1.0 
330 ullkr 1.0 
"0-,.11 u"k, 1.0 
330 ulllkg 1.0 
330 ulika 1.0 
330 ulikl 1.0 
330 ullik!l 1.0 
330 uglkg l.0 
330 ll9Iki 1.0 
330 ulliki 1.0 
330 ullk. 1.0 

RDH 07JC219B 1440 j2521!:; 

p 0 Bo~ 30112· c.'li&r1e ... uln. SC 29417 .. 20.;.0 Sllva~"I: R oild .. 2941"" 

,HOJ) 556-817'" F.x (~U3) '66-//;_ "980689l.o2" 

-0 Printt"d Cit 1'CI:)o'(JI. .... Ia'"l.!r_ 

tODd 



~. 

OIOD!: 

CaaIlCC 
""'iec! DcscnpllOU: 

CC: NPWCOOl97 

GENERAL ENGINEERING LABORATORIES 

SUpcr'lisar or Ship Builcfini It Coa".,..,o. 
SUPSHlP-Porullloulil Dctac_-Env. 
1899 NanII Habaoll A va.'" 
N01tII Ch:uJISIOII. SawII ~ 2!l4O.5·2106 
Mr. Sill Hiers 
SUPSlfiP.PomID01lI11 OctacluDo", 

RqxIn D_ lull' 09, 1998 

S:unple ID :SPORTD742 

Sarrople R ..... .., Tosl l'tfClllU'lO Aaoplllble LimIII 

2·l'1uorobillhmyi MeslO 73. ! (30.0 = ! !~.) 
NilrDbensen .. dS M610 74.3 ~.O.I20.) 

p.ro!phenyl.dJ4 MCiIO SO.3 (37.3 - J 28.) 
BrolllOOuDroilenzone BTEX".~AP·826Ol1 90.0 (S3.5· lS4.) 
Dibromalluoltlmelilanc: BTEX+NAP-8260B 8U (63.4. i36.) 
Toluone-d8 BTEX+NAP-I215OB lOll. (72.1 - 137.) 

M-Metbod MeIllod-Duo:rIpdcUl -.. , 
, ... £ I SWI41S 8260D 
M2 EPA 8210 
M3 EPA3S'O 

Notes: 
'Ibc qualifJm in tIIi. repon are Odincd Ii tollow" 
~D i IldicllCS tIw die anlilyte ., .. DOt detCCll!Ct al • cOIll:!IItr2tiM ar=r tlwIlI' ... c.c.c:;co Umi. 

l' aay~ 

!rAm DEl. IPl 
FL sm:_.~. 

He m 
5C loua 10512 
ll'f 02JM Il3M 

Pap: loU 

I indicates pruence or mlllytc It a COlIce1U1'IIIoo les. dian 1110 n:panio@ Iimil (lU.) and _1hIIn Ibe dereaion limit (DL). 
u indica,", mat th.lIILil~IC wu not ~ :1/1 ClllICO/lUQliOD ..- thAn lIIe C:l=dOlllinril . 
" inclicata lIIat • quality coolllli alWyle rc:overy is oUUide of JpeCitied _0 crillOria. 

lbis dllll tepDl'! has ba:D prepAI8CI Ud ~.wed 
in ~ with Clmw:II ~n!! i.a.bo!ll!Ori .. 
• =111 cporuinll pro<edlll'CS. P1eue dtrect 
aDy queadons to your i'raject Mona&=,. Kono! Blakeney II (803) 7611-7386. 

Review By 

C8Ul) 556-8171. """ 1803) 766-1 178 "9806892-02" 

-0 l'nnNfI on fQ:,.,;k.~ ~Nr. 

SOO 'd mHi8 -£08 :1J.1 



Table F-I 
Groundwater Sample Cross-Reference List 
Fonner Building NS200 (NOAA CSC-2) 

2224 South Hobson Avenue 
North Charleston South Carolina 

DET Laboratory No. 

SPORT0747-01 
SPORT0747-02 
SPORT0747-03 
SPORT0747-04 
C::!'P()DTn.,A'7 nc ........ _ .......... V/~/-V..J 

F-J 

Contamination Assessment Identification 

NBCT200TW02 
NBCL037001I 

NBCT200TW03 
NBCT200TWOI 

Trip Blank 



J 

GEl'o"ERAL ENGNEERING LABORATORIES 
MI!t:rilt, looa.l'J Jlr!tds willi !11'i!itllr for rtJntrlr"",", 

CIlom: Supervisor oi SbIp BuildlnJ" Can .... ion 
SL'PSHIP·Ponsmouth o.:tacitzrtCnt.EzIy. 
1899 N<lIIII Hoboon A\'C. 
Nort.~ C!larieslOlI. Soatll Carol;". 29405-2106 

COIlIaCI: Mr. Bill Hi ... 
P"'jeel Des.::riptllln: SUPSHIP-Porumauth Det=chmont 

:c;~COOI97 

S~ID 
ublD 
MmriI 

Dote Conc;&ed 
DIIIo> Rem-.cd· 
Priority 
CoIJcaor 

; SPORT0747001 
: 9S!I721Ji.01· 

: 07108198 
: 07108198 
: ROIIIin<: 
: Client 

L......,C_ 
ITAlE GfI. £PI 
r".. Enl5ll'72P4 EI'i.f7:!117'~ 
:00: m 
.c 10IlD IQ5I;I 
n: 0lIIJ.I am. 

Par_r QuIIII.. Resalt 
----------~-------

DL RL Valli' DF AlIaIyst Dm Tima Balch M 

\'olalll.O ..... 
BTEX - 4 I,.",. 
Benzeoe 
Ethyl_. 
Tal""". 
Xylen •• (TOTAL) 
Methyl Tort Butyll!dler 
Naphlhalen. 

EzInIcmbl. 0rpaIa 

u 
U 
J 
u 
u 

0.00 
0.00 

0.600 
0.00 
0.00 
14.3 

Pol,,,,,dra, Ammali. HyJ","""D'lJ • I~ illlm: 

Ac"""pllthcJe U 0.00 
Acenaphlhylene IJ 0.00 
AllthnlCCDe 

BcnzO(alandulccn. 
Bemo(alpytene 
BetI1D(hlnuDr.lnthoM 
BOI1.a(twlpCf)'l .... 
B..,..(k)Duaranlh .... 
cm, ..... 
DIbeuzo(a,h)all&/lnlcone 
f1uor.mlbene 

Fl_ 
IDdena(I.2,3·c.dlpy ..... 
Naphlhalene 
PhClW!li=!o 
PyIe!1e 

Melals ADa/yli,l 

Cadmium 

u 
u 
t' 
r..: 
t.-
t.-
t: 
U 
IJ 
U 
1.' 
tJ 
U 
t; 

0.00 
0.00 
0.00 
n~ 
v·~ 

0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
OM 
~"'J\I 

0.00 

0.381 

0.250 1.00 ugll 1.0 
0.230 1.00 ulV! 1.0 
0.%20 1.00 ulV! 1.0 
0.620 2.00 uS'1 1.0 

2.59 '.00 uell 1.0 
0.420 1.00 .f'! 1.0 

'.60 11.2 q~ 1.0 

'.60 11.2 "'" 1.0 
'.60 11.2 uWI 1.0 

'.60 11.2 ulYl 1.0 
5.60 11.2 .!II 1.0 
5.60 I i.l ugll 1.0 
5.60 11.2 ugll 1.0 

. 5.60 11.2 uSli 1.0 

'.60 11.2 u!ll 1.0 
5.60 11.2 _Ill 1.0 
5.60 Jl.2 ulll 1.0 
HO 11.2 Ui/I 1.0 
'.60 11.2 _&II 1.0 
5.60 11.2 qlJ 1.0 
Ho 11.2 IItJl 1.0 
S.6O 11.2 "'" 1.0 

0.208 5.00 ulJ/l 1.0 

J' 0 Hox JoO? I: • Ch~lrtc)ton. SC :194! 7 • :!040 Su.v~~rc Rn:zrJ • 2941 .. 

(HUJl556-ll171 .1'"" (803) 76(,.\178 

o l"ri.,&."'"1.1 1u:~IcJ j):If)I.:..' 

ZOO 'd 

JED 07109198 1821 125748 1 

WA,'I07110198 ~ 1~671 2 

MBL 07113198 0520 125716 3 



twJ 

GENERAL ENGINEERING LABORATORIES 
.\{t:~·'il/J: WClU,"'" 't~C'C'l" lI'i,h a \'t,ri(J11 fi,r rnlll(Jrrr,w 

Oiem: Supervisor of SbipBuildinl a: Conv.,.ion 
SUPSHlP-PorIImuulh DculciIlJ1CDI-Snv. 
1899 Io;crtlI HoblOn A"". 
Nonh CbarIaIau. South C:vc1iJu1294~.2106 
Mr. BiIIlf\tllS 
Sl'PSHlP'PotISmouth tleIaI:i1mcn1 

ce: NPWCOO197 

SImple ID 

Plrameter 

Tho foll_ia, prop prococillfU .... n perrol'lllld. 
OCIMS BaselNeuaaI Compc1lllds 
'!RACE 

Sarropte a-e.y Test 

2-Plt.!orobipbCDyl MIliD. 
NiU"ObeJlzene-ci.5 M610 
p-T erpI!enyl-d 14 M610 
Bromoflucmlx:rw:l:e B'JE(.&26Q 
DibftlmoflllOromedw1a STEX-a~ 

Toluene-dB B1EX-8260 
B:cmOlluombcnzeDo: MTBE-8260 
Dibromclluommeth.oe MTBB·8260 
ToIUCllc-<f 8 MTHE-a260 
Bra~ NAP-a2Ga 
OlbromoftuorolMCllan. NAP-8260 
Tol_~8 NAI'-8260 

M-M.lbod 

:-.II 
:.f2 
:-13 
M4 
MS 

NO!!!!: 
TIle qlllllifien in thi! "'JlCIt DrC c1efJJIC(las foUows: 

P.=!>on Osl.: July IS. 1998 

: SPOR1tl747~1 

84.-' 
61_0 
49.2 
104. 
100. 
104. 
104. 
100. 
104. 
104. 

100. 
104. 

DL 

EPA 8260 
EPA 8270 
EPA 6010A 
EPA3~10 

EPA 3005 

(43.0. 108.) 
(35.0 - 111.) 
(33.0 - 125.) 
(50.2. 139.) 
(70.6 - I S2.) 
(68.4 - 135.) 
(60.2-139.) 
(70.6 - 152.) 
(68.4- m.) 
(60.2 - 139.; 
(70.6· 1$2.) 
(68.4 - I3S.) 

ND indicalOll dllt tbe lllaiyn: _ IlOt d....,led at • COnctJ:lnlUOD ~ <hon tile =eetion IimlL 

~c.n;r_ 

STAlE Cia EPI 
FL E.!7J~ £1'1472/11 
IIC m 
SC JDIlD J'--' 
"IN CJ:I9J< f 

Pal" 2ot3 

I!I)B 07109/98 1300 123671 4 
FOD 07/10J98 1600 12371~ 5 

1 indicates presence of an.lyre II • cont:e1ltralJon less tIlaII the repunjnr limit Ill) :uuI JIlClUa th:m!be cicw:tionllmlt (DL). 
t; iodielta thlt Lbe anaiylt: was nat dcltCII:d lU • CDI1te.olJlllion greaterlhon rhe derCL1ion litllit . 
• indicates dlat a qualiry control analYIe =very is OIIl>idc DC specified ~ criteria 

P () BDx Jun:! • Ln<llt"'.'l. SC 2~41 f • 2040 SovlIft. Road' :29414 

(RO~1 ~.~lI-.ql7l • r-.. (Mill, 766-lIn *9807208-01" 

£00 'd ~N 1 Hg3~ HJ'\3 'N3D 81 : II WIll) 86 .S {- 1 
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GET<o;ERAL EI\GINEERING LABORATORIES 

Olea" Suporvisor of Ship BuilUing oil: ConY<!nion 
SUPSHlP.Pbnsmo.1l1l IleuI.bm.em-EaIY. 
1899 Nonh Hobli("01'1 AYe. 

COlllal:C 

PlOjea Duc:rtplion: 

North CharlcslDlI. So~lh carolina 29oCQj·ll06 
Mr. BUI HiBrs 
SUPSHlP-i'ntumO'JtII OeUlCbIll8Dt 

a:: NPWCOOIII7 Repon DOle! July 15. 1998 

SampiolD : SPORTD747"()\ 

---------------
M-MetDocI 

'Il110 dalll repolt bas boon JIICllar.:U IDa ~ 
in E.ord .... with General c.gi.eeria, Labonrori .. 
sWldord 0p .. ltiai protOllutes. Ple.1e diroc:t 
any questions ttl yourProjcct :.I .... ; ... KlIRn BlIl<eney:lt (803) 769-7:386. 

Rrli ... ed Y \ 

PO lIox 307 i2' Cn"rl .. ,,,n. SC 29411 • 21J4tl SO\Cj!. Road' 2941; 

(MOJ) ~56-8171 • F., (S031766·117K o J~II:ltdDn~yC'lftI~. 

I •• ......,.~ 

GEL 
ml~ 

ll' 101Z 0_ 

·9807.208-01· 

~. 300 

8[:[[ WIlli 86 .st- 'lnr 



<... 

GRl'it:RAL ENGINEERING LABORATORIRS I..-..,c...-

Client: 

CanOlOt: 

Supervisor 01 Sbip Bu:l4i11f " COnW",ion 
SUPSRIP.Ponsmoulb DcIoohmcnt·En •. 
1899 Nonil Hoblo ..... o. 
NDtIh ClUlrIuIDll. Soutll CanlIina 2940.5·2106 
Mr. Bll! Hiers 

Pl'Ojc" Dt.SCliptiOll: SUPSHlP·Portsmouth DcIadum:nt 

.e: NPWCOOl97 

Parameter 

SAmple ID 
WID 
MII!Iil< 
Pare CoUe=d 
Dale Received 
Priority 
CaUector 

QulllUlar RISldI 

Report OalC: luly IS. 1998 

; SPOR1'0747002 
: 9SmOl-02 
: CircundH20 
: 071!!8!98 
: 07108198 
: RCWinc 
: C1iCllt • 

DL RL Valls • --_._._------------------
V oIaW. Orgllll .. 
BTEX· 4 it"", 
8enane 
Elhylbcll%ene 
Tolucn. 
Xylon .. (TOTAL) 
M~tbyl TCI't Butyl Ether' 
Naphthal .... 

Ezlrll<!table 0f1J"IIi .. 

u 
u 

U 
U 

0.00 
0.00 
1.17 
0.00 
0.00 
4.04 

Polynuclear "'ro",,,~ Hydrt>CQri1orv • 16 it .... 
Acenapbth .... U 0.00 
Acenophthylene U 0.00 
Anlllra=. 11 0.00 
BctlZo(a)anlllrae .... U 0.00 
BemDia)pyreDc 11 0.00 
Ilemo(b)nuotlllllhcn. 11 0.00 
l!emo(lhi)peryJ ... • 11 0.00 
Smzo('K)fiUOlllllthell. U 0.00 
CJuy ..... 11 0.00 
DibeDZD( .. h)lIlthn=c U 0.00 
F1ur>nntl1ene U 0.00 
Fluorene U 0.00 
Indeno( 1.2.3-c.d)p)'I'B'. U 0.00 
Naphlhal= U 0.00 
Phenonthnene U 0.00 
PyTCM U OJ!O 

Melillo ADaIr .. 
CWnium J 0.644 

0.250 1.00 .gII 
0.2.30 1.00 ucn 
0.220 1.00 ugII 
0.620 2.00 usn 
2.39 3.00 ucn 

0.420 ),00 aBfI 

5.75 II.! u[lll ,." ll.S uill 
'.75 11.5 ugll 
5·75 11.5. 'ugll 
5.75 11.5 ueJI 
5.75 11.5 u&ll .... 
...... ..1 11,S .Wl 
5." 11.5 ugll 
5.75 11.5 ugll 
!.75 U.S ui"l 
'.75 11.5 uglJ 
5.75 11.5 US'! 
'.75 ll.s uJll 
5.75 11.5 ugll 
'.75 11.5 ui"l 
!i.iS 11.5 ugll 

0.208 5.00 uill 

.!TAlE GEL. Ell 
Fl_ 1l17IJMTl94 "".7~0U8 
He 211 
Ie 10120 lC3U 

'T7''''''' "'"' = 

Paae lof3 

OF .baiJJt Dille TIme Balch M __ , __ .M_"O_. ___ 

1.0 JEe Q11D9t'9i i 853 I ZS148 I 
1.0 
1.0 
1.0 
1.0 
1.0 

1.0 WAM 07/101118 0231 1~671 .2 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 

1.0 
1.0 
1.0 
1.0 

1.0 MBL 01/13/98 0'26 123716 3 

... 
PO 8l1X 307 iJ • C':ll::Jrteslllil. SC 2~)""')' • 2040 SavDRc Ro:ld • 29,J I':: II 

(80)) .l56·~171 • F~, (HmI7f>6.1J7~ ·9807~· 

o P,,"11!'d aft ~t'I.I~. 

SOOd 
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GENERAL ENG~EERING LABORATORIES 

Client: Supervisor of Ship BuIldiIo,.t Cmt-=sian 
SUPSHI1'-ParullUlulb DcIllduDcnI-BftY. 
1899 NOt"Ih HDlllOn A"". 
North Cbmes,oll. Sooth C:uoliaa 2940S-lI06 

COIIw:t: Mr.BWHim 
PraJIC' Dc..,lpliOll: S UPSHIP-Pon:smowb Dew:hmc:II 

cc: NPWCOO:97 Report DaI.: July IS. 1998 

SampJcID : Sl'OR.T0747-Ql 

~.., Ce~l.ia,. 

STAtE GEl. c:J'I 
FL El7Unn.. ""'2111<!8 
He :w 
SC 101211 10!I2 
'IN am. 02934 

.PlII1IIDlllr QaaJifIa- Raul! 1U. Viii\( UP ADalyot Daio 'nmII Balch M ----- ------
The follo"iDI P"II proe .... ...-en performed: 

GOMS a..er.-;eutnl Compoancis 
TIV.CE 

Surrop" JIeI:oftrr Tost 
" ~_. __ L.~_L. ___ I " ... ,," 
~-rl~glp"'"""J """AU 
NitrobOll_clS M610 
p-Tuphcayl-<l14 M610 
BromatluoroboDZCIID B'TEX-1I26O 
tlibrDmDlluoromcthmc BTEX.1I26O 
Tahlelle-dl! SiEX-1I26O 
Bromanuorabenzeae MTBE·8260 
Dibramolluorometlwoe Ml'BB-8:l.6D 
Toluene"'8 MI'BE-825D 
BromofluarobellZlllO: XAP-B21iO 
Dibromolluoramedll"" NAP-8l60 
Toluene-dB NAP-811iO 

M_MoIhod 

Ml 
M2 
MJ 
M4 
MS 

"1. ___ . 
''IIULClIi; 

Tho qualifiers in tJul report..., defined ~s follows: 

P"""'I'ii Acccplllbla Lin" .. . , .. " ... tft. , ...... ~ .. .J.u • .lVD.J 

63.9 (35.0 - Ill.) 
41.3 (3~.O. 12,S.) 
9I.l (60.2 - 139.) 
101. (70.6 - 132.) 
104. (68.4 - 135.) 
9B.2 (60.'- - 139.) 

101. (7D.6. 152.) 
104. (68.4.135.) 
98.2 (5D.2 - m.) 
101. (?D.6. 152.) 
104. (6&.01 - 135.) 

Mothod.D.lIO'ipllou 

EPA 8260 
EPA!270 
EPA 6010A 
EPA~SIO 

EPA300S 

NO indicates thlt tho &llllyao w" DOt de!ec:cd al a CIlIIcentmion Sre:uer than the dctcClioD limit 

HDB 07109198 1300 12,S671 4 
FOD 07/10198 1600 1l!71G 5 

J iIxIicaIes ~""" of anal)/tO It a concenltOlion loss IIum tho reponinillimi! (RL) and glUIer th ... u.: dCtt:ction limit (DL). 
U indicates tb:II tho lUIalYIe WOII Dot doree:cd at acoDCCnlralian .,c.teI' d!:on the dca:ctlon limit 
• ;"QiC&tIOS d,al. qu:oJity C:O:ltrol at>alytlO recoye., is outside of spu:ifielI acccpaon:e CJ1oeria. 

PI') n",)( 30712· Ch:trJ~S:lo", SC 21i417 • 2040 Su",a:t: R~. 11,)414 

IHm,356·SI7I· F., (SO]) 766-1178 

900 'd ms-m-£06:1ll 



Cli .... : 

Contact: 
Project DarnptioA: 

"': NPWCOOI97 

M-Melllocl 

GEl\"ERAL ENGDiEERING LABORATORIES 

Supc:rvi.or ur Ship Buildins .t. eo.. .... 1on 
SllPSHIP-l'ort._dI ~-I!IIv. 
1899 l'IortII Hobson Ave. 
Non!. Clwtesron, SaIlh C:Irolilla ~·2106 
Mr. BilIHion 
5I)PSHIP·Jlunsmaulh DetacbmszIt 

Report Dolo: Jllly 15. 1998 

: SPOR.T0747-01 

La-"~ 
1T,\1'E GIl. . IIP't 
M.. 1i71.56111294 b1412M4S11 
>Ie 23S 
>C .0110 ._ 
'PI am. CI2!I 

--------- .. --.-~-----------------~--
T!:.i. l1a<a ICP"It illS be ... P1"!Iucd II'Id t:Viewel1 
in :ac.c:ordance 1With Genaral Eneinecrinc Laboraumcs 
.. _ operalJn.S pro=duru. Pieue dinJc:r 
any qUCSliOlllIO your Projec:: Manoser. Kar-.n BblwIey or (B03) 7651·7386. 

n..rie.....aBy \ 

PO &. 30712 ·ChnrJ .. ron. SC 29.17 • !CWO So,_ •• R"I<1' ~V414 

(ROll ~~6·XI71 • "'" 1.8031 ~66·lI7S 

'0 Pri'ICIIII'If' ft;l:j.:J .. -d ;tilDe,. 

-

-
*98072O!1-O2* 

~oo 'd ,[8~-,S8-£08:111 ~NlmNHl~3 '~m 61:11 (a 3M I 86 Sf- '11P 



GENERAL ENGINEERL'1G LABORATORIES ~....,~ 

STAlE om. EPI 
IlL 1"1.16117194 97'1211'74..1_ 
He 213 
SC IDJ2Il 10312 
'II< CI2!l4 02t:W 

CUom, Supc:rvisor of Ship S~ildiII. It Convenion 
st;I'SHIP.Pommoutll Dct:n:IIn=L·En". 
1199 Nonh Hablan Ave. 
Sonh CharleICOIl. $0II1h Cm>IiJIa 2940So2106 

CooIICI' ~r. BiD IIicrs 
Proje.,O ... ripcioa, SLl'SHIP·Pommoutll OotIChlllClll. 

.~, /'I1'WCOO197 Report Dille' lu111~. 1998 Pop lof3 

SomplcID ; Sl'OltT07-'7.()J 
Lab 10 , 9807208·03 
MaIliX : CiroandH.."O 
0l11li CcllEC!ed ; 07/08,198 
Dare Rec8lved ,07/08198 
Priority : Raulille 
Colic.lIlr ; Clicr.1 

h.romuato!r QullUn .. Relall DL RL Ualb' DF AnaI,s1 u. .. TIm. Ball:h M 

VoIatlle OrpaIcs 
BTEX • 4 U6Jru 
Benzene t: 0.00 0.250 1.00 u!!II 1.0 JEll 07!09!9! 1925 .'1C"7AD I .. _r ......... 

:EU\ylbc=cnr: t; 0.00 0.230 1.00 u&ll 1.0 
Towill" t; 0.00 0.220 1.00 ugll 1.0 
Xylon .. rroT ALl t: 0.00 0.620 2.00 uril 1.0 
Melbyl Tort Butyl Elher t,; 0.00 2.59 '.00 ulil 1.0 
Nopbtha1cn: t,; 0.00 O .• ::ZO 1.00 ugll 1.0 

Eztracl'lble Orpalcs 
PQ1.''1f1wCUuv Aroma/;c H.w/rocarbQIU .. J 6 ihwu 

Ac<ll8J>btho ... t: 0.00 6.00 12.0 ufII 1.0 W AM 07110/98 0300 I~G71.: 

ACCD.pbthylm~ t: 0.00 6.00 12.0 ugli 1.0 
Anlhrllcene t: 0.00 6.00 12.0 uJ!/l 1.0 
aema(.)ont/lra~ t: 0.00 6.00 12.0 urll 1.0 
BenZO(I)pyrene ~ 0.00 6.00 12.0 ulJII 1.0 
D.DZO(b)fl~ t: 0.00 6.00 12.0 ulil 1.0 
BellZC(@hilpety1ene t: 0.00 6.00 12.0 0(11 1.0 
DCIIZC(klfiuol'llllLll:l1c t: 0.00 6.00 12.0 ulil 1.0 
Cluy.eoe t: 0.00 6.00 12.0 uril 1.0 
Dllletlz.o(a,h)an_ ~ 0.00 6.00 12.0 alii 1.0 
Pluoranthene t: 0.00 6.00 12.0 uBII 1.0 
F1l1orene t: 0.00 6.00 12.0 uBII 1.0 
lnOeno(1.2.3-c.d)PYlECc V 0.00 6.00 12.0 alii 1.0 
NaphthAlene U 0.00 6.00 12.0 0&11 1.0 
PbIClllllllim:ru: U 0.00 6.00 12.0 uril 1.0 
Pyreu. l' ftnn 6.00 ii-O 0&11 1.0 u.uu 
M.I'IL~ A ... I,.", 

Cacllluum I 0.213 0.208 5.00 uril 1.0 MDL 07f13198 ~31 12S716 ! 

l' 0 8o~ 307 l:l • Ch;,riC:Mun .. 5C It)4 Ii. 2040 S:iVtI~c: Reud • 29../ I .. 

(S031 556·8171 'F", (SO)\ i5~.1 17K 

4 Pr.nlf'fJ It'fI "'~1~1"I1 TIIII'III'. 

800 'd ,18HSH08' 13.1 
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GENERAL ENGNEERL'IG LABORATORIES 

Qieur. Superv.sor of Shlp lIu.i.1ail1J It CoaverrK>. 

CaAIaCI: 

SUPSIIIP-Porumoollll)CQC~Env. 

1899 North HobsOll A y .. 
Nonb ClIarlealDft, Sallth Coro= 251405·2106 
Mr,BWHic .. 

Project Description: SlJPSHIP'''''=ou!h DcIaC.'mIeIU 

cc: l'iPWCOO ]97 Report Dale: ]\lly ]3, 1998 

SamplelP : SPORT0747-1l3 

Panmeter OwallJ1er lluult DL RL t:ailS ---------------------------
n. CoII .... l", prep p~ went perfOl"lllld: 
CCIMS BuelNc:mnI CompollllC15 
TRACE: 

SUlI'OIII" ..,..,ouy Tal 
2.P!1llIrObip ..... yl M610 
Ni""bcftze~ M610 
p·TcrpbonyHlI4 M610 
B""""flu"",~ BT.EX.n60 
DlbramatlUDlDllUltbanc B'reX-IUEIl 
Ta1uene-<18 B'I'EX·8260 
S"'DlDLiuotObcnzene MTBE-8 .. 60 

OibromDfluoromerham: MTBE-I260 
Toluo_dB MTBE-8260 
8 romolluolDb== NAP·8260 
DibromonuDtllmoohaJu: !'i'AP·8260 
TaluCDC·d8 NAP·8260 

Mil!!! Methcd 

MI 
M2 
M.l 

M4 
M5 

Notes: 
The qualifiers i. Ibis ,"port .... defined a, follows: 

hrceDl~ ., .... ,lable UmlIa 

~7 n ••• v (43.0. 108.) 
61.8 (3S.0. 111.) 
41.2 (33.0. 125.) 

99.1 (60.2· 139.J 
103. (70.6. 1'2.) 
104. (68.4. 13'.) 
99.~ (60.2 • 139.) 
IOJ. (70.6. 152.) 
104. (68.4. 13'.) 
99.8 (60.2· 139.J 
103. (70.6. m.J 
104. (68.4 - 135.) 

Mllhod.Deocriplion 

EPA 82150 
EPA 8270 
EPA60JOA 
EPA3S10 
EPA 30m 

NO Indica .... \hAt tha analyte .. u not dClCCtCd at a concentrabao ,t81ter then .be delce"on limiL 

""-"'~ 
STAn: GEL EPI 
1"1"... Q'lS6.II12904 £874'7211'7451 
No: %:13 
SC lCI2D las.: 
1N Qlt34 02IPl<_ 

PIIa. 2 of3 

HOB 07109198 1300 125671 4 
FOD 0711""'8 1600 125716 5 

J iDdic.ta ptaence of llWyce at a coacentnrion i ... !han Ihe ropaninr I1m.11iU.) and sr=torlDIII: !he da!tecaon limit (OL:. 
U lcdicata dla. Lbo 1IIIIII)'Ie wa. nor d8l!lClCd oc • ODna:nlruiaa ~cr <haD ~1C dc1s:Iion limit 
• illdlca.CJ Ibat a quality c:atllrtlllUlalYIe rc<OYCt)' is OUtSide of specified aa:cpI1lll"" crilctiL 

PO 80l ~U;12' Ch",I"".I.!lC ~9~17 • Z04OS ... #e Ro.!C· 29414 

I~O'J 556·8:71· Fa. i~03)766'117R 

600d 61:11 IU1¥.186 "I-'W 



Cllent: 

ConlllCC 
i'n>ject Description: 

cc: !'IPWCOO197 

GENERAL ENGINEERL'lG LABORATORIES 
Mt:~t;n' toU(Jr'·, nrr,b ",;,h u "IIi"" In" ro'IJtnTtJ\.t', 

Sap....w.r of Ship BuiliIiDc" ConYC!$iOll 
SUPSHlP-l'DftJmoum !>eaIdmIIm.EI!v, 
1899 North Hobson A'Ie. 
Nonb CharIc:ston. Scull! CItoJina 29405-2106 
Mr_ Bill H1c:s 
SUPSHlP-l'DftJmoum DCllCbmcn~ 

Repolt Dale: Iuly 1!. 1998 

$:mtplal.O : SPORlll747.Q3 

,-..,.c_ 
STATE GEl. EPI 
fI. E171:JG/mJ4 217470117451 
10; 4» 
SC llI12D 1092 
IN om. enD! 

M = MeJI!od M.lbod-n..:riptioa 
--~---------------"----------- -" ,,- ----,---
!"hi! thtta !'ep~ b:: b-..= FCP&.-':c == ::c'\.i..,.r:cd 
in ICCOt'dance wUh Cenera! MFn"';n, LaboralOries 
slindarci opcratinf proc.dares, PI ...... di/ect 
My qucstiDJU 10 your Project Monagcr. ICaren Blake.." It (803) 76,.-7386, 

010 'd 

J' 0 80x 30712' Ch"r1.", •• , SC 29~J7 • 2U40 S."le Rood' 2941,4 

(eo~J "6·8: 71 • F •• (8031 7M- J 17K o Prin~ on l't't)'t'lrd f'II"'" 



~ .. 

ce: NPWCOO197 

GENERAL E~GL"'EERJNG LABORATORIES 

Supeni..,r of SlI!p BuildiDc '" Con~ion 
St,.1'SHIP-Portsmoulb D ..... njCDI·EDV, 

1899l\anb Habson AVe. 
NoM Cbaru:s .. on. South c:-lina 1940S-ZI06 
Mr, Bill Hien 
SUPSlUp·PoltSmoulh Dwchmeut 

Sample 1D 
LllblD 
Mattix 
Due ColllICIed 
Dale Reeeivell 

PriariIY 
CoIIOClDt 

Rcpan DIlc: July I', 1998 

: SPOaT0747004 
: 9107208·04 
:OroundHlO 
; 07!O!1!!! 
: 07J08198 
: i!J>!Itine 
: C1Icnt 

ua.....,c..-
run; GEL El'I 
1'1. EI7 ~ E1747l1f74: 
NC: m 
sc: JO)2C ICllCZ 
Il'< ~J4 In'-' 

Pop: 1 afJ 

Paromot ... DL DF AaaI,u Data T'1JDe Batch M 

VaIIIW.Orpllia 
/1TEX·4i_ 
Benzene 
Elhylb=. 

13,7 
20.2 

Toluenc 1.07 
Xylen .. (TOTAL) 25,9 
Mc:lh)1 Tcrt.Bulyl ElM 1.1 0.00 
SophdJAi_ 524 

EslracLllbl. Ol'llania 
Polynuclear A"";"'tic HydroearlJotu - 16 item.J 
AcenaplltJ\eoe ] 9.13 
ACCIIIJ)lnhylene I.J 0.00 
Anlhnlco:nc J.j 0.00 
S"""'(a)UItIn= U 0.00 
S.lIZD(o)pyllOlle U 0.00 
S.nzo(b)1JU<r.IIIlIJene t: 0,00 
lJ.nzo<Bhl)peryl..... U 0.00 
B=O<Jlluoranlllene L 0.00 
Chry....,. t; 0.00 
Dlbenzo(o,!I)antInCelJ. l! 0.00 
Fluoranthcac U 0.00 
Fluoreae 1 10,1 
l"cleno(I.l.J~)pyl'C:l. l.I 0.00 
N...,blhal_ 110 
Pheuanthmle 13,5 
P»rcne 

Millis ADII,.u 
Cadmiam 

1.1 

1 

0.00 

0.216 

0.250 
0.230 
0.2:10 
0,620 
U9 
4,20 

5,7~ 

H3 
3." 
5.75 
5.75 
',75 . ~. 
oJ. (;) 

5.15 
5.75 
5,75 
5.75 
5,75 
5.75 
5.75 
5.75 
5.75 

0,208 

1.00 D~ 1.0 

1.00 uJII (,0 
1.00 aall 1,0 
2,00 atl' 1.0 
5,00 uall 1.0 
10,0 as/I 10. 

11..5 uSil 1.0 

U" uell LO 
II~ ui/I ),0 
II~ uBil 1.0 
Il's u!lil 1.0 
U..5 urn 1.0 
ii.~ uril ),0 

IU uell ~.O 

11..5 u!lil !.O 

11." urll 1.0 
11.5 ugll 1.0 
11..5 ugll 1.0 
11.5 uall 1,0 
11..5 u!lll 1.0 
U.S uall 1.0 
U.S UFI LO 

5,00 uall j.O 

POBox 30711- Ch",lc>lon. SC "9417 • ~U40 Sa",c Road· 2941~ 

IH(J~155(!·8:"1 • Fu~ (lilo:n 7ti6.lliK 

-0 Prim:a (In 1"('I.'Y'CJllfd ~~ 

" ... .- .-
JED 071:0198 1030 IZS748 I 

W AM 07( 0198 rolO IZS671.2 

MBL 07113198 0537 1:1S7I6 3 

'""" 

II 0 'J {)NIH33NWI\] 'N3D 0,:11 ta3N.J86 .Sl· 'lli 



CJienI: 

Comact: 
Project Description: 

co: ", .. WCOOI97 

GENERAL ENGL"IEERING LABORATORIES 

SUr>ef\'isGt at Ship Bullilin, '" Con_Jiao 
STJPSfUP-Porumoodl O .... hmCnt-em.. 
1899 Nanh Itabaon A"". 
Nord! ClllrlOIIIIl1, Sculb c..ulina 2940S-21O<i 
~. Bill Hi.,. 
SUPSHlP-Ponsmau:h Derod1!11e11t 

Repatt D.t:: July 1~.1998 

SamplcID : SPORTIl747-()4 

1. .. .......,. Cerii".a&iUll,l 

STATE OEL EPI 
FL IlI'It.!6/l72;.& E1"'r./II7451 
I<C 233 
SC lOI2D ''''1Il 
UI ~ om-

Page 2. cf3 

...... _ Q...nlIII' ResaJt DL RL Uaits DF AIIabII Date TI.... ll.ald! 1\1 

--------------------- ------------------- ---------~-------------

The raUowiag prep prac:eduru .. oro performedt 
GClMS BuelNeu.raI Campallllll.l 
TRACE 

2-Fiuorobipbenyl 
NitRIbenzone-cl5 
p-Tefi)henyl-<l14 
lIrvmofluorobenzeIIC 
Dibromofluorolll.lhiftc 
Tolueno.d8 
i!rtllDOlluorobemlDC 

Dihromnfluoromedl .... 
Tolu.nc-d8 
Bromofluorobcnzcnc 
Dibronsotluocomedwae 
Tolu....tB 

~I 

~2 
~J 

M4 
MS 

NUles: 

Teal 

M610 
MISIO 
M610 
BTEX-8260 
B'IEX-8260 
BTEX-I260 
MTBl:-8260 
MTBl:-8215O 
MTB~-8260 

NAP-8l60 
NAP-8l1SO 
NAP-8260 

Th. qua1i5ero in this .. port .... deGned as (anow,: 

Po .... I" 

83-0 
19.8-
'1.3 
IO!!. 
102. 
103. 
IO!!. 
101. 
103. 
IO!!. 
102. 
103. 

Mithod-Da.o:riplioa 

EPA 8260 
EPA 8270 
EPA 6010A 
BPA3510 
EPA 3005 

AceepUlbIe Umill 

(43.0 - 108.J 
fl'.O-lH.) 
(33.0 - 125.) 
(GO.2 - 139.) 
(70.6 - 1'2.) 
(68.' - 135.) 
(60.2 - lJ9.) 
(70.6 - 1'2.) 
(Gil.! - 135.) 
(150.2 - 139.) 
(70.6 - 152.) 
(6114 - 13'.) 

ND indicotes that the anolyte WIS DOt dctacb!d ... concc:amllion Jll'Cltcr IIIID the deleclion limit. 

HDB C171D9198 1300 1~671 4 
FOD C17flOlM 1600 12!l716' 

] ittdicltcs pracnoc of aaaJYle " a~nc:nlration loss lilan the ... portin!.' limit (RL) and pDIer Ib:ta thB dea:aion Umlt (I)l). 
'J indicates that the lIIOlylB .... not detccted at. CO=lrOuoa grcalC' Ihan lb. dclecrion limit. 
, inGicalCS tho, • q1IaIiIy oonllOlawl'''' reco.erv i. """ide of specified ac_co Qitorl •. 

I' a Box 307 12 I Churl~u~l\. SC 29417 • ~O SOlVUC;~ RnOld • 2~ I d 

f!O~l 556-8 171 • F .. (K03l 766-1178 

? I 0 'd O~: II IU3AU86.S 1- 'm 



CIi..,t: 

ContllC~ 

Project Ductipljoa: 

cc: NPWCOO197 

GE~ERAL ESGINEERlNG LABORATORIES 
Mr~fIIl.r! IndD.Y'," nt'cu:r M"i(1I U "f,sj()lIjr,r ,m"nrrr,.,.,'. 

S~r oC Sbip Suildinr oIt ~-.i"" 
SUPSHIP-Pon.:noulb DeIacImieIIt-&v. 
1899 Nonb HobSOll Ave. 
:'-1olt/l CllatlesIOII. SCIIllh CamiiDa 2.9405-2106 
Mr.BlUHias 
SL1'SHIP-Portsmowb DeaH:lIlnellt 

Repon Om: 1u1y IS. 1998 

: SPORT0747-04 

...-...,.c--.. 
STATE GEl.. E1'I 
PI. !I'7ISMm< ES'!'7lm~ 
I/C m 
Ie 1D1::11 1 D.I-
"., 02tl.. Ol! 

I'IIIC 3 of 3 

. M. M.lbod Melbod-n-riptioo! 
--------~-.-------.:.------- ....... - ... _------
ThIs d<IIlll<part hal • .." p::porod 1I1~ n".,,,,,,,,,, 
in accor<lOn<e wllb o..w.J ~rinc Labot.IOri .. 
'!:IIIciIrd opc:l8\illl proccd\1m. Please direct 
lUIy questions 10 your Pm!"C! MBIIBJCf. Kan:n Blalcl:acy at (803) 769-7366. 

R.vi.,.cd y \ 

PO Bo. 307" • Churt."on. 5C :Y4" • 2040 Sav"r~ R,,"" • :Z94·1~ 

1303) 556-81'" • r-.l (NU3) 756-IIi8 

o Pn"t«' ,'" ""r.yt:::n: ".,., •. 

-

~N IlJ33N I !l\J 'Im 0,: 11 I G3M 186~ r-m 
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GENERAL ENGINEERl'iG LABORATORIES 

CliCDC Sapernsor or Ship Boilding .t. Caa-.l"" 
SUPSHIP.PorumoUIII Delachnltim.Bnv. 
1899 North Hobsall A",," 

CoaW:C 
Project OeJcripdan: 

:-Ionh Cbarb:IIon.Saurb Carolina 29405-2106 
Mr.SliHi ... 
SUPSHlP-PolWDOUtb D=oohmem 

SampJeID 
UbID 
Malrix 
DIIIo Cali.CIOd 
0..1e Received . 
Pliari!)l 
CoIIec:tar 

RI:pott DIlle: July IS. 1998 

, SPORT0747..()$ 
, 91D72D8-0S 
: GIQulldH20 

: 07107/98 
: 07/08/98 
: RDadDe 
: Oieftl 

1,1 ..... , CrirJa""_ 
STATE ca. £PI 
fL I!I1U6/8129O 1>r74?2.t'101$8 
He ~l 
$C 101211 lam 
~ DOD4 04»1 

Paa:c I of2 

-_ ... -------------...,---' -----;----- ----
Voillilt OrpaiCi 
BTEX-4imru 

Edlylbc=no 
Toluen. 
Xylenes (TOTAL) 
MoUiyl TOft BUl)'l Ether 
Naphtlulicl= 

" """ v v._ 
U 0.00 
u 0.00 
U 0.00 

u 0.00 
U 0.00 

Tut 

DL RL tlal.. DF AulYlI 011111 TIme Balcb M 

n""lEl"\ .- ""i i.a Ji!ij 07iiOlii i i02 iZ5?4i i \1 • ..,\1 I.U,", 

Q.230 1.00 ul!II 1.0 
Q.l20 1.00 115'1 1.0 
0.520 2.00 ur/l 1.0 
U9 5.00 uiJII 1.0 

0.420 1.00 ugll 1.0 

Pe ...... t'li Accepllbll UDllIl Surrupw Recovery 
---------------------------~-------Bromot1uambc=nc: 

Dibromofluo",_ 
T.lucnc-dS 
Bromofluorobeazcu: 

T.luCIICodS 
Bromofluorabenzcnc: 
Dibrom.nlXllQll)Orb""" 
Toluene-48 

M.M.lbod 

MI 

PIO 'd 

BTI!X·8l6O 96.4 (60.2. 139.) 
B1EX-82~ 98.2 (70.6 - 152.) 
BTEX·1Ilj50 102. (6S.4 - 135.) 
!'oITI!E.8l6O 96.4 (1SO.2 - 139.) 
,--~ .......... 
..... .&.l.g~·o~ ;;.2 \lu.6 - U2.) 
MTBE-S260 102. (68.4 • 135.) 
NAP-WO 96.4 (60.2· 139.) 
NAP-126O 9S.2 (70.6 - 1'2.) 
NAP-126O 102. (68.4 - 135.) 

Molbod.o-npllon 

EPA 8260 

PO Bu •. l07I~· Charlc""n. SC 29417 • 2040 S"v.);_ Rood - 2941~ 

(SU~13~6·8J71 • r-., .HUJ) 7()6·117~ 

o Pr,nlOll "" nl.7'=il:U ''''1)1:1 

ONIH33NI!mnJO lZ:t1 (a3~\) 86 ,SI-'m 
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c 

CliCIII: 

Con\8CI: 
Plajecl D...npUon: 

•• " NPWCOOl97 

GENERAL ENGINEERL~G LABORATORIES 
Mt~';,,~ ,fJi/D.l"',t IIL" .. d,r ",;1), Q "lJim' /nr '"",nNTIJt", 

SUperY'Jar of Ship BIIildiJI& a: O!IIVeflIOn 
stlPSHJP·PansmOUlh DcrII:IuD:IIt-E/lY. 
1899 )\10l111 Motion A .... 
Ncmh Charlcs1oII. SQuill OIIolilla 294M·2106 
Mr. BlnHim 
SUPSHIP".PDr1mlDIIch 0,;..., ......... 

Report Dare' July 15. 1998 

SllIII'lc 10 , SPORT0747.o.s 

M-MeIhDd 

Note.: 
'rhe quollllcz:s iIIlhiJ roportlrC defined u folio .... : 
mJ indica.e. tJuu tile ~ WI! not d=me411 a _ceDlr.IIion graIIIr tben tile dClCCliOll BmiL 

PI": 1 oC 2 

J ilXiic:atcs pte"""'" of ana1)1te It "COOC ... Illl:iDllJeos diu. Lbo n:poning llmil (ttL) mclpaICr IlIaD cbc: delectiOlllimlt COL). 
U meateJ .belthe 1IW)Ite WI! nat de!f!C!!!d II • COIIIZIlIIUion srv&l.Cr Ihan !he dem:llon Iimi~ 
• indicares chOl • qalilty col'l.lOllllllyte JeCDVIII)' iJ oullide of sps:i1ied =puw:e criWia. 

lbis data report he b-..e.'l PI1!pa.."'id iWd ~ir:wcd 
iD ICcordaDc:e wid! GcIIcnI En!lneerinl! UIxImoriu 
Stlncbn1 apot:Iling prccedures. PIcu. dim:L 
III)' quUQOIU 10 your ProjeCt Manager. Karen BlakrDq "' (803) 76!iJ..7386. 

SID 'J 

P (J Box 30i 12 • ('11.ri.'IOIl. SC 29~ r; • ZI)4(J ~"'"pe Jtoruj • 290114 

IB03) ~S6.~ 171 • F •• (~O~\ 761H 178 

o Pri" .. , UlIII'r.:~I~ ~ 

'·:11 ("301 86 CI- '1'· .(. u;nJ .•. :l 



APPENDiXC 

AQUIFER CHARACTERIZATION DATA 



Site Data 

SITE ID#: 17624 

FACILITY NAME: 

Slug Data 

SUMMARY OF SLUG TEST 
SOUTH CAROLINA 

Department of Health and Environmental Control (DHEC) 

COUNTY: North Charleston, South Carolina 

Former Charleston Naval Complex 

See Zone I RCRA Facility Investigation Report, ElA&H, 1996 for all data measurements. 

Water Level Recovery Data was measured by a Hermit Data Logger. 

Initial Rise I Drawdown 

Slug Test Conducted in well(s) number 

Initial Rise/Drawdown in well (feet) 

Radius of Well Casing (feet) 

Effective Radius of Well (feet) 

Static Saturated Aquifer Thickness (feet) 

I, Length of Well Screen (feet) 

Static Height of Water Column in Well (ft) 

GOI015 

-1.9 

0.083 

0.333 

3 

3 

3 

671004 

-1.5 

0.083 

0.333 

9.5 

9.5 

9.5 

GDI015 671004 

-1.5 -3.0 

0.083 0.083 

0.333 0.333 

3 9.5 

3 9.0 

3 9.5 
'r----------------------------~------~--------L-------~--------~ 

I 

Calculations 

The method for aquifer calculations was: Bouwer-Rice 

Calculated values by well were as follows: 

Slug Test Conducted in well(s) number I GOI015 
I 

671004 I 
Hydraulic Conductivity (ft/min.) 

1 

0.00063 I 0.UU20 I 
Thickness of the aquifer used to calculate hydraulic conductivity was 3 to 10 feet. 
The aquifer is water table. 
The estimated seepage velocity is 43 feet per year based on 

GDI015 I 671004 

0.00074 I 0.0043 

a hydraulic conductivity of 0.0020 ftImin (for Quaternary sand aquifer), a hydraulic gradient of 0.0142 and 
a porosity of 35 per cent for silty sand soil. 

Hydraulic Conductivity (ft/min) (Geometric Mean) ... 1 __ O_O_O_2_0_~1 

I 
I 



: 1 i en t : I ~AN 'ornpany: E/ A&H 

_ocation: NAS CHARLESTON I ~ject: 2909-0,6450 

GDI015 Falling Head Slug Test 

-;::: -.. = IU 

1. 

.. 
e 0.1 
11.1 
(J 
CII 

'. .. . . . . . .. 
-Q, 

CQ .... 
CI 

... ... '. 

0.01 -

0.001 L--I---L....L. .... , ......... I .... 1-.&.._.J-. .... 1 _I ....... ,-.&.., .... 1---L1 ...JIL-..L' ....L...L-JI-.l---L....L...L-I.-I 

0" 2.4 4.8 7.2 
Time (min) 

9.6 12. 

DATA SET: 
015FAL.ADT 
OB/03/95 

AQUIFER MODEL.: 
Unconf Ined 
SOLUTION METHOD: 
Bouwer-Rlce 

TEST DATA: 
HO-L3ft 
rc - 0.OB333 ft 
rw • 0.333 ft 
L • 3. ft 
b • 3. ft 
H - 3. ft 

PARAMETER ESTIMATES: 
K • 0.0006311 it/min 
yO • 0.455B It 

, ADTESOLV 



Location: •• 'AS CHARLESTON 
1, f 

1 t-'ro:i ec t: 2909-0E1450 

GDIO 15 Rising Head Slug Test 

1. 

-~ -... 
= CII 

8 
CII 

0.1 
(.I 
III -Cl. 
In .... 

c:::. 

0.01 

0.00 1 L-I---1--L.....L-L..-L--'_-L.....L1 -L...I -,"1--,-1 -11---1-1 -,IL......J..I -L......L.._L..-L---1--L.....L-L-I 

i[). 6. 12. 18. 24. 30. 
Time (min) 

DATA SET: 
015RIS.ADT 
OB/03/95 

AQUIFER MODEL: 
Unconfined 

SOLUTION METHOD: 
Bouwer-Rice 

TEST DATA: 
HO-103ft 
rc - 0.08333 ft 
rw - 0.333 ft 
L - 3. ft 
b - 3. ft 
H - 3. ft 

PARAMETER ESTIMATES: 
K - 0.0007409 ft/min 
yO - 0.3684 ft 

ADTESOLV 



~l ient:· ~AN ;ompany: E/ A&H 

_ocatlon: NAS CHARLESTON I Pro j ec t: 2909-01~450 

671004 Falling Head Slug Test 

• • 
1. 

-;: -... r:: 
11/ 

8 
11/ 

0.1 
t.l 
ca -j:I, 
III .... 
CI 

0.01 

. . . 

O. 001 I-'.-'--'-.L.' .... 1-'-, -'-. .L....I~-'-.L-J'--'--'-.L-J'--'-_L-.L-JL-L-'-..J.-I 
O. 1.2 4.8 6. 

DATA SET: 
67t04FAL.AOT 
OB/03/95 

AQUIFER MODEL: 
Unconfined 

SOLUTION METHOD: 
Bouwer-Rlce 

TEST DATA: 
HO-t.3ft 
rc - 0.OB333 ft 
rw - 0.333 It 
L • 9.5 It 
b • 9.5 ft 
H - 9.5 ft 

PARAMETER ESTIMATES: 
K - 0.002453 tt/nlln 
yO - 0.4656 tt 

ADTESOLV 



Cl ient:' .AN :ompany: E/ ABcH 
------------------------------~ 

Locat ion: NAS CHARLESTON I Pro:1 ec t: 2909-01l1450 

-... ... -... 
£:l 
II) 

e 
II) 
(J 
as -g, 
III ... 

CI 

671004 Rising Head Slug Test 

1. 

0.1 

0.01 . . . 

0.001 ,'--'--'---'-........................... -'-..L.' ...JIL-L'-'-' ...... '--'-, .... 1 .......... , -'--'-.......... --'-....1-..L....JL-I 

(]I. 1.2 2.4 3.6 
Time (min) 

4.8 6. 

DATA SET: 
67104RIS.ADT 
08/03/95 

AOUIFER MODEL: 
Unconfined 

SOLUTION METHOD: 
Bouwer-Rlce 

TEST DATA: 
HO • 1.3 tt 
rc • 0.OB333 tt 
rw • 0.333 tt 
L • 9.5 ft 
b • 9.5 tt 
H • 9.5 tt 

PARAMETER ESTIMATES: 
K • 0.004315 ft/nlln 
yO • 1. 4ll ft 

ADTESOLV 
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RBCA CALCULATIONS 



11/30/1999 

IN-SITU SOIL RISK EVALUATION 

SOUTH CAROLINA 
Department of Health and Environmenta! Control (DHEC) 

Site Data 

SITE 10# 17624 COUNTY Columbia 
FACILITY NAME UST 200, Building NS200, Zone I 

STREET ADDRESS Former Charleston Naval Complex, North Charleston, SC 

Soil Risk Evaluation Data 

TPH 505 mg/kg 

Soil % SAND (Estimated) 83.3 % 
Soil % CLAY (Estimated) 4% 

Worst Case Benzene 0.014 mg/kg Cs 

Soil Analyses 

Naphthalene ? ~Q rnn/k'n -.-- ... ;::, .... ;::, Cs 

Natural Organic Carbon Content 2008 mg/kg foc 

Average Annual Recharge 25 cm Hw 
Distance from highest Soil 
Impact to water table 92 cm L 

Bulk Density of Soil 1.5 g/cc Bd 1 
Wetting Front Suction (negative quantity) 10 cm Hf 2 
Soil Hydraulic Conductivity 4.90E-03 cm/sec Kf 3 
Porosity 0.45 decimal % <!l 4 

Residuai Water Content 0.04 decimal 0/0 \1\1 .. I:; ... v 

List possible human exposure pathways from surface soil. 
Soil leaching to groundwater - utility worker in utility trench. 

IN-SITU SOIL RISK EVALUATION 



UST 200 
Zone I 

TRPH - Total recoverable petroleum hydrocarbons 
TOe - Total organic carbon 



SOIL LEACHABILITY MODEL FOR BENZENE 
RISK-BASED CORRECTIVE ACTION FOR PETROLEUM RELEASES 

SITE INFORMATION:.-_________________ ---, 

Site: UST 200, Building NS200. Zone I 

Location: Former Charleston Naval Complex. North Charleston, SC 

REFERENCES: 
(1) SCDHEC, RBCA For Petroleum Releases, June 1995. Appendix e. Figure 1. 

(2) SCDHEC. RBeA For Petroleum Releases. June 1995, Appendix g, Table 2. 

(3) SCDHEC. RBCA For Petroleum Releases. June 1995, Appendix a, Input Parameters. 

(4) SCDHEC. RBCA For Petroleum Releases. June 1995. Appendix B. Table 1. 

(5) SCDHEC. RBCA For Petroleum Releases, June 1995. Appendix B. Figure 2. 

(6) SCDHEC. RBCA For Petroleum Releases, June 1995, Appendix g, Figure 3. 

(7) SCDHEC. RBeA For Petroleum Releases. June 1995. Appendix 8, Figure 4. 

IS) SCDHEC. RBCA. Fer Petroleum Re!eases, June 1995, Appendix B, Figure 5. 

COC Chemical of Concern 
Bd Soil Bulk Density (1) 

Crsbl Risk Based Screening level 

Cs Concentration of COC in soil 

OAF Dilution/Attenuation Factor (2) 

foe Oiyiiiiic CiirnOn Content in Soil (3) 

H' Henry's law Constant (4) 

Hf Wetting front suction head (always negative) (5) 

Hw Average Annual Recharge 13) 
Kf Soil Hydraulic Conductivity (6) 

Koc SoillWater Partioning Coefficient (2) 

l Depth between soil sample with 

greatest COC concentration to groundwater. 

cJ> Porosity (7) 

t1/2 Biodegradation "half life" (2) 

TPH Total Petroleum Hydrocarbons, EPA Method 3550 

Wr Residual Water Content (8) 

g/cm3 

mg/q 

mglkg 

unitlessl 
...... fit .. 
'.'~,~~ 

unitlessl 

em 
em 

cm/s 

mllgl 

em 

unitless 

daysl 

mg/kg 

volume fraction 

11/30/1999 

BENZENE 
1.5 

0.15 

0.014 

8 

2008 

0.23 

-10 
25.00 

4.90E-03 

81 

92 

0.45 

16 

505 
0.04 



11/30/1999 

CALCULATIONS, 

Equation Set I - Determine soil pore water concentration resulting from physical partioning lew). 

Step 1 • Calculate the total organic carbon content (fcs) of the soil. 

fcs = (foe +TPH/1.724'·1E-6 = 0.0023 decimal % 

Step 2 - Calculate the concentration of coe in soil pore water lew) directly in 

contact with the contaminate soil. 

Cw = Cst'((Wr *1g/cc+ Bd)I((Bd 1t Koc*fcs) +Wr+ ((e-Wr)*H'))) 

Equation Set II - Determine the velocity of the soil pore water (Vw) 

Step 1 - Calculate the air filled porosity (f) in decimal percent. 

----

__ 0;..._05_2.;.3~_mgll 

f = 9· Wr = 0.41 decimal % 

Step 2 - Determine the time for water to percolate through the vadose zone soil 

(from depth of worst case soil sample to the water table at sitel. 

----

t ~ Cf/KWCL-UHw-Hfl*lInUHw+L-Hf)/CHw-Hf))1II ~ 3,924 seconds -----
Step 3 • Determine the velocity of the water (Vw) in feet per year. 

Vw ~ CLl30.48cm/ft)/Ct/3'.500.000sec/year) 24.233 ft/year -----
Equation Set III - Determine the organic retardation effect (Ve) of the contaminant. 

Step 1 - Calculate the soil/water distribution coefficient (Kd) (mllg) for uncontaminated soil. 

Kd = Koc*foc·' E-G == 0.162648 mllg ---..;...-
Step 2 - Calculate the retardation effect of natural soil organic matter on COC migration. 

Vc == Vw/(l + ((Bd*KdlleU = __ .;'.5.;,.7.'.4;..._.ft/vear 

Equation Set IV - Determine biodegradation rates and provide final cac concentration (et) at depth of concern. 

Step 1 - Calculate the time (Tc) in days required for the cae to reach groundwater. 

Tc ~ 365 daylyr*ULl30.48cm/ft)/Vc) __ ..;0_.0;..7 ___ day s 

Step 2 - Calculate estimated concentration of COC in the soil pore water (Cp) necessary to protect groundwater. 

Cp ~ 'O'llog CCrsbll+UTc/2.3)*CO.693/t1l2))) ~ 0.'505 mg/l 

CDC concentration in soil pore water fCw) is less than concentration necessary to protect groundwater rCp). Not necessary to calculate 
SSTL 



( 

Equation Set V - Calculate the Site Specific Target Level (SSTL) for the coe in soil. 

Csstl for BENZENE 

in soil 

= Cp-DAF*(((Bd-Koc-fcs)+ Wr+ (F-'H"'))!(Wr-1g!cc+ Bd)) = 

PREPARED BY: 41. J'ft.cr 
Oat. 1/- JI). ff 

CHECKED BY.t24-~ 
Date 

11/30/1999 

0.322189 mg/kg 



UST 200 Soil Leachability Calculations xis B&nzene Summ 1113011999 9:03 AM 

IN-SITU SOIL RISK EVALUATION 

SOUTH CAROLINA 
Department of Health and Environmental Control (DHEC) 

Site Data 

SITE 10# 17624 
FACILITY NAME UST 200, Building NS200, Zone I 

Instructions 

Provide results, separately, for each constituent in the worst case soil analysis. 

Data 
List Constituent: BENZENE 
IDTE::V ... I .......... +h \ 

Table \U I L..", '''Qt-'u loJ 

Bioremediation "half-life" 16 days t 1/2 C2 
Soil/water partitioning coefficient 81 ml/g Koc C2 

Equation Step 
Set 

Total Organic Carbon Content 0.0023 decimal % f cs I 1 
Leachate Concentration 0.052 mg/I Cw I 2 
Air Filled Porosity 0.41 decimal % f II 1 
Infiltration Rate Time 3,924 seconds t II 2 
Velocity of Water 24,233 ftlyear Vw II 3 
SoillWater Distribution Coefficient 0.1626 ml/g Kd III 1 
Contaminant Percolation Rate 15,714 ftlyear Vc III 2 
Time to Reach Groundwater 0.07 days Tc IV 1 
Concentration reaching Groundwater 0.1505 mg/I Cp IV 2 
Site Specific Target Level 0.3222 mg/kg C sstl V 

Conclusions 

Does concentration of chemical of concern in soil exceed SSTL? NO 

Risk of Human Exposure due to contaminated soil. 
YES X NO 

IN-SITU SOIL RISK EVALUATION 



SOIL LEACHABILITY MODEL FOR NAPHTHALENE 
RISK-BASED CORRECTIVE ACTION FOR PETROLEUM RELEASES 

SITE INFORMATION:r-__:_c-:--------------------, 
Site: UST 200, Building NS200, Zone I 

Location: Former Charleston Naval Complex. North Charleston, SC 

REFERENCES: 

INPUT: 

(1) SCDHEC. RBCA For Petroleum Releases. June 1995, Appendix B. Figure 1. 

(2) SCDHEC. RBeA for Petroleum Releases, June 1995. Appendix 8, Table 2. 

(3) SCDHEC, RBCA For Petroleum Releases. June 1995. Appendix B. Input Parameters. 

(4) SCDHEC, RBCA For Petroleum Releases. June 1995. Appendix 8, Table 1. 

15) SCDHEC. RBeA For Petroleum Releases. June 1995. Appendix B. Figure 2. 

(6) SCDHEC. RBCA For Petroleum Releases. June 1995. Appendix B. Figure 3. 

(7) SCDHEC. RBCA For Petroleum Releases. June 1995. Appendix B. Figure 4. 

(8) SCDHEC, RBeA For Petroleum Releases, June 1995, Appendix B, Figure 5. 

CDC Chemical of Concern 

Bd Soil Bulk Density (1) 

Crsbl Risk Based Screening Level 

Cs Concentration of COC in soil 

OAF Dilution/Attenuation Factor (2) 

foe Organic Carbon Content in Soil (3) 

H' Henry's Law Constant 14) 

Hf Wetting front suction head lalways negative) 15) 

Hw Average Annual Recharge (3) 

Kf Soil Hydraulic Conductivity 16) 

Koc SoillWater Partioning Coefficient (2) 

L Depth between soil sample with 

greatest CDC concentration to groundwater, 

o Porosity (7) 

t1/2 Biodegradation "half life" (2) 

g/om3 

mg/LI 

mg/kg 

unitlessl 

mg/kg 

unitlessl 

em 

om 

cm/s 

mllgl 

em 

unitless 

daysl 

mg/kg TPH Total Petroleum Hydrocarbons. EPA Method 3550 

Wr Residual Water Content (8) volume fraction 

11/30/1999 

NAPHTHALENE 

1.5 

1.63 

2.39 

8 

2008 

0.002 

·10 

25 

0.0049 

1543 

92 

0.45 

48 

505 

0.04 



11/30/1999 

CALCULATIONS: 

Equation Set I - Determine soil pore water concentration result!"!;!' from physica! paitioiiiilQ (Cwi. 

Step 1 - Calculate the total organic carbon content (tes) of the soil. 

fes ::: (foe + TPH/1.724)*1E-6 = 0.0023 decimal % --=.;=.-
Step 2 - Calculate the concentration of COC in soil pore water (ew) directly in 

contact with the contaminate soil. 

Cw Cs·((Wr ·19/cc + Bd)I((Bd*Koc·fcs)+ Wr+ He-Wr'*H'))) 

Equation Set" - Determine the velocity of the soil pore water (Vw) 

Step 1 - Calculate the air filled porosity (t) in decimal percent. 

__ ..;O,;..O;;,.3;.... __ mg/l 

f = " - Wr = 0.41 decimal % -......;..--
Step 2 - Determine the time for water to percolate through the vadose zone soil 

(from depth of worst case soil sample to the water table at site). 

Cf/Kf) 'CL-CHw-Hf))* (inCHw + ((L-Hf)/CHw-Hf)))) 

Step 3 - Determine the velocity of the water (Vw) in feet per year. 

Vw == (1I30.48cm/ft)/(t/31,500,OOOsec/year) 

Equation Set III - Determine the organic retardation effect IVc) of the contaminant. 

Step 1 - Calculate the soil/water distribution coefficient (Kd) (ml/g) for uncontaminated soil. 

3,924 seconds 
---:.;....;..-

24233 ft/year ----

Kd = Koc*foc*1E-6 = 3.098344 m!/; ----
Step 2 - Calculate the retardation effect of natural soil organic matter on COC migration. 

Vc = Vw*(1 + ({Bd*Kd)lo)) ___ 2.~1_3_9 __ ft/year 



11/30/1999 

Equation Set IV - Determine biodegradation rates and provide final coe concentration (el) at depth of concern. 

Step 1 - Calculate the time (Te) in days required for the coe to reach groundwater. 

Tc = 365 day/yr*((l/30.48cm/ftlNc} = ___ 0 •. 5.' ___ days 

Step 2 - Calculate estimated concentration of COC in the soil pore water (Cp) necessary to protect groundwater. 

Cp ~ 'O'(log (Crsbll+HTc/2.31·!O.693/1112))) ~ __ ., •. 6.4 __ .mgn 

cae concentration in soil pore water rep) is greater than ersbl, therefore the SSTL must be calculated. 

Equation Set V - Calculate the Site Specific Target Level (SSTL) for the coe in soil. 

esstl for IAPHTHALENE 

in soil 

tI t1 17._ 
PREPARED 8Y: '1'-1' r' (f.4~ 

CHECKEDBY:~ 

= Cp*DAF*(((Bd*Koc*fcs)+ Wr+ (F*'H'''))J(Wr*1g/cc+ Bd)) = 

Dale /1- 3tJ, ?f 

1'/-30-- '1<1 
Date / 

45.778875 mg/kg 



11/30/1999 

IN-SITU SOIL RISK EVALUATION 

SOUTH CAROLINA 
Department of Health and Environmentai Controi (DHEC) 

Site Data 

SITE 10# 17624 
FACILITY NAME UST 200, Building NS200, Zone I 

Instructions 
Provide results, separately, for each constituent in the worst case soil analysis. 

Data 
List Constituent: NAPHTHALENE 

(BTEX, Napth.) Table 

Bioremediation "half-life" 48 days t 1/2 C2 
Soil/water partitioning coefficient 1543 ml/g Koc C2 

Resu!ts 
Equation Step 

,--"'>-" 

Set 
Total Organic Carbon Content 0.0023 decimal % f cs I 1 
Leachate Concentration 0.027 mgll Cw I 2 
Air Filled Porosity 0.41 decimal % f II 1 
Infiltration Rate Time 3,924 seconds t II 2 
Velocity of Water 24,233 ft/year Vw II 3 
SoillWater Distribution Coefficient 3.10 ml/g Kd III 1 
Contaminant Percolation Rate 2,139 ft/year Vc III 2 
Time to Reach Groundwater 1 days Tc 1\/ 1 

• v , 
Concentration reaching Groundwater 1.64 mgll Cp IV 2 
Site Specific Target Level 46 mg/kg C sstl V 

Conclusions 

Does concentration of chemical of concern in soil exceed SSTL? NO 

Risk of Human Exposure due to contaminated soil. 

YES X NO 

IN-SITU SOIL RISK EVALUATION 



Raoult 

UST 200, BUILDING NS200 
ZONE I, CHARLESTON NAVAL COMPLEX 

NORTH CHARLESTON, SOUTH CAROLINA 
SCDHEC UST 10 No. 17624 

HYDROCARBON CONSTITUENT CONCENTRATIONS IN WATER BASED ON RAOULT'S LAW 

Parameter Descriptions: 

Cw = Aqueous Solubility of Organic Constituents Dissolved from Product 

Ct= = Concentration of the Constituent in the Fuel Oil 

KFW = Fuel/Water Partition Coefficient 
Pf = Density of Fuel Oil 

MWF = Molecular Weight of Fuel Oil 

CSAT = Aqueous Solubility of the Pure Phase Constituent 

MWc = Moiecuiar Weight of th~ Constituent 

K,., = (103(mL/L) p,)/(MW,'CSAT /(1000*MW,ll 

Cw = C,/K,., 

Source: "Solubility. Sorption. and Transport of Hydrophobic Organic Chemicals in 
Complex Mixtures," EPA Environmental Research Brief. EPA/600/M·91/009. Robert S. 
Kerr Environmental Research Laboratory. ADA. Oklahoma. 
Source: "CONCAWE 1996 Diesel Fuel/Kerosene" Conoco, Inc .• Houston Texas 

Key Assumptions: 

MWF : Molecular Weight of Kerosene, Source: "CONCAWE 1996 
Diesel Fuel/Kerosene" Conoeo Inc., Houston Texas. 

PF : Density of the Product. Source: Conoco Material Safety Data Sheet for 

Diesel fuel! Kerosene 

Concentration of Chemical Constituents in Water Based on Molar Solubility 

Constituent MW, CoAT MWc P, K,., C, 

Units 

mg/L 

mg/L 

g/mL 

g/mol 

mol/L 

g/mol 

mg/L 

170 g/moi 

0.88 g/mL 

Cw 
g/mol mg/L g/mol g/mL mg/L mg/L 

Benzene 170.00 1,750 78 0.88 230.72 72.16 0.31 
Toluene 170.00 535 92 0.88 890.16 4,136.00 4.65 
Ethyibenzene 170.00 152 106 0.88 3609.91 378.40 0.10 
Xylene 170.00 198 106 0.88 2771.24 "lI "Jnn nn '.',",v.v ... 0.79 
Napthalene 170.00 40 128.16 0.88 16585.41 387,200.00 23.35 

Prepared By: ...:..4-'-. ...:./_,-"',/,~~~ _____ RevieWed By: /1- JI). ff 



UST 200 Domenico Calculations.xls SSTls Summary 

Constituent 

Benzene 
Naphthalene 

UST 200. BUILDING NS200 
ZONE I. CHI\RLESTON NI\VAL COMPLEX 

NORTH CHARLESTON. SOUTH CAROILINA 
SCDHEC UST 10 No. 17624 

Groundwater SSTLs Summary 

SSTLs Protective of Surface Water (Cooper SSTls Protective of 
River) Construction Workers 

RBSl SSTlsQURc,E SSTLCOMP RBSl SSTLsoURCE 

(mg/ll Img/lJ Img/lJ Img/lJ (mg/lI 

0.005 0.063 0.05 0.15 0.15 
0.01 0.126 0.1 1.63 1.63 

RBSLs - Groundwater RBSls which are protective of exposure at the receptor point 
SSTLSOURCE • Gmundwater SSTLs in the source area protective of RBSls 8t the POE 

Minimum On-Site 
SSTLs(al 

Img/lJ 

0.15 
1.63 

SSTlcoMP - Groundwater SSTLs at the compliance well that are protective of RBSls at the off-site POE. 

Thore are no compliance well SSlLs for the construction worker. because the construction 
wOlrker is onsite. 

Theoretical Aqueous 
Solubilitv of Organic 

Constituent in Product 

Img/lJ 

0.313 
23.346 

(a) The mimimum on-site SSTLs are chosen as those SSTLs protective of both surface water (the Cooper River) and the on-site 

construction worker. 

Prepared By: Reviewed By: 

11{3011999 



UST 200 Domenico Calculations. xis Predicted Migration 10 

UST 200, BUILDING NS200 
ZONE I, CHARLESTON NAVAL COMPLEX 

NORTH CHARLESTON, SOUTH CAROLINA 

DOMENICO'S DILUTION/ATTENUATION EQUATION FOR GROUNDWATER TRANSPORT 

Predicted 10-year Migration of Constituents in Groundwater 

Parameter Descriptions: 

POE = Point of Exposure 

SSTL = Site-Specific Target Level 

SSTLsouRcE = Hydrocarbon Concentration in Plume Source Area protective of RBSLs at POE 

SSTLcoMP = Hydrocarbon Concentration at Compliance Point protective of RBSLs at POE 

XPOE = x = Distance from Plume Source to POE (along Centerline) 

XCOMP = x = Distance from POE to Compliance Point (along Centerline) 

Y = Source Width (Perpendicular to Flow Direction) 

Z = Source Depth (Perpendicular to Flow Direction in Vertical Plane) 

Ks = Saturated Hydraulic Conductivity 

i = Groundwater Gradient 

o = Porosity in Saturated Zone 

Dilution & Attenuation without Biological Decay 

Constituent XpOE XpOE Y Z t 

ft m m m sec 

Benzene 295 89.9171 15 2 3.15E+08 

Toluene 47 14.3258 15 2 3.15E+08 

Naphthalene 14 4.11485 15 2 3.15E+08 

Ks 

m/see 

1.02E-05 

1.02E-05 

1.02E-05 

i 

m/m 

0.0142 

0.0142 

0.0142 

Units 

mg/L 
mg/L 

mg/L 

m/sec 

em/em 

cm3 /cm 3 

9 Ps 

em3 /cm
3 

g/em3 

0.35 1.45 

0.35 1.45 

0.35 1.45 

Parameter Descriptions: 

Ps = Soil Bulk Density 

foc = Fraction Organic Carbon in Soil 

ax = Longitudinal Dispersivity = x/10 

ay = Transverse Dispersivity = ax/3 

az = Vertical Dispersivity = ax/20 

koc = Organic Carbon Partition Coefficient 

ko = Soil-Water Sorption Coefficient 

V = Pore Water Velocity 

Rc = Constituent Retardation Factor 

VIAe = Maximum Tnmsport Rate of Dissolved Constituent = IKsi)/(ORcI 

RBSL = Risk-Based Screening Level in Water Provided by SCOHEC (1998) 

ax ay az foe koe ko 

m m m g-C/g-soill em3-H2O/g-C em3 -H2O/g-soil 

8.99 3.00 0.45 2.01E·03 81 0.162648 

1.43 0.48 0.07 2.00E-02 133 2.66 

0.41 0.14 0.02 2.00E-02 1543 30.86 

V Re 

m/sEtC 

4.12E~ 1.674 

4.12E··07 I 12.020 

4.12E .. 07 I 128.849 

Source: South Carolina Department of Health and Environmental Control (SCDHEC) 1998. Risk-Based Corrective Action for Petroleum Releases. Bureau of Underground Storage Tank Mcmagement. 

DOMENICO DILUTION/ATTENUATION MODEL WITHOUT BIOLOGICAL DECAY Constituent CSOURCE Cx CRBSl 

mg/L mg/L mg/L 

Benzene 0.313 0.005 0.005 
Toluene 4.650 0.984 1.000 
Naphthalene 23.350 0.008 0.010 

Prepared By: ---,11=-.-,--(._, _j!,---,'5,,--~---,-_____ _ Reviewed By: t2?1a.-cd. ,~~ _ 
1015 

Units 

gtcm3 

g-C/g-soil 

m 

4:m3-HzO/g-C 

em3 -H20fg-s,oil 

m/sec 

m/sec 

mg/L 

GPOE/CSOUR~. E 

I l.657E.02 

2.117E-Ol 

3.264E-04 

11/:\0/1999' 
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UST 200 Domenico Calculations. xis Predicted Migration 20 

UST 200, BUILDING NS200 
ZONE I, CHARLESTON NAVAL COMPLEX 

NORTH CHARLESTON, SOUTH CAROLINA 

DOMENICO'S DILUTION/ATTENUATION EQUATION FOR GROUNDWATER TRANSPORT 

Predicted 20-year Migration of Constituents in Groundwater 

Parameter Descriptions: 

POE = Point of Exposure 

SSTL = Site-Specific Target Level 

SSTlsouRcE = Hydrocarbon Concentration in Plume Source Area protective of RBSLs at POE 

SSTLcoMP = Hydrocarbon Concentration at Compliance Point protective of RBSLs at POE 

XpOE = x = Distance from Plume Source to POE (along Centerline) 

XCOMP = x = Distance from POE to Compliance Point (along Centerline) 

Y = Source Width (Perpendicular to Flow Direction) 

Z = Source Depth (Perpendicular to Flow Direction in Vertical Plane) 

Ks = Saturated Hydraulic Conductivity 
i = Groundwater Gradient 

o = Porosity in Saturated Zone 

Dilution & Attenuation without Biological Decay 

Constituent XPOE XPOE Y Z t 

It rn rn rn sec 

Benzene 335 102.109 9 2 6.31E+08 

Toluene 68 20.7267 9 2 6.31E+08 

Naphthalene 27 8.0773 9 2 6.31E+08 

Ks 

m/sec 

1.02E-05 

1.02E·05 

1.02E·05 

i 

m/m 

0.0142 

0.0142 

0.0142 

Units 

mglL 

mg/l 

mg/L 

m/sec 
cm/cm 

cm3 /cm3 

e Ps 

:m 3/ern g/em3 

0.35 1.45 

0.35 1.45 

0.35 1.45 

Parameter Descriptions: 

Ps = Soil Bulk Density 

foc = fraction Organic Carbon in Soil 

Ux = Longitudinal Dispersivity = x/10 

Uy = Transverse Dispersivity = ux/3 

Uz = Vertical Dispersivity = ux/20 

kae = Organic Carbon Partition Coefficilmt 

kD = Soil-Water Sorption Coefficient 

V = Pore Water Velocity 

Rc = Constituent Retardation Factor 

V/Re = Maximum Transport Rate of Dissolved Constituent = (Ksil!(ORcI 

RBSL = Risk-Based Screening Level in Water Provided by SCDHEC (1998) 

ax ay a, loc koc ko 

rn rn rn g·C/g·soil ern3.H2O/g·C ern3 -H,O/g-soil 

10.21 3.40 0.51 2.01E·03 81 0.162648 

2.07 0.69 0.10 2.00E .. 02 133 2.66 

0.81 0.27 0.04 2.00E··02 1543 30.86 

Source: South Carolina Department of Health and Environmental Control (SCDHEC) 1998. Risk-Based Corrective Action for Petroleum Releases. Bureau of Und1erground Storage Tan': Management. 

DOMENICO DILUTION/ATTENUATION MODEL WITHOUT BIOLOGICAL DECAY Constituent CSOURCE Cx 

rng/L rng/L 

Benzene 0.313 0.005 
Toluene 4.650 0.998 
Naphthalene 23.346 0.009 

Prepared By: --,g=-_~...;.f._,-,~o=;~",:--,, ______ _ Reviewed By: 

2 of 5 

v 
mlsec 

~'1ZE-07 
4.1.ZE-07 

4.1.ZE-07 

CI~BSL 

rng/L 

0.005 
1.000 
0.010 

Rc 

Units 

g/cm3 

g-C/g-sClil 

m 

cm3-HzOhJ-C 

cm3·HzOfg-soil 

m/sec 

m/sec 

mg/l 

CpOE/CsOURCE 

-~------- ------
1.674 1.742E-C12 

~ 2.146E-CI1 

128.849 3.777E·Ul4 

------ ------

11/30/1999' 



UST 200 Domenico Calculations. xis CoC Migration Time 

UST 200, BUILDING NS200 
ZONE I, CHARLESTON NAVAL COMPLEX 

NORTH CHARLESTON, SOUTH CAROLINA 

DOMENICO'S DILUTION/ATTENUATION EQUATION FOR GROUNDWATER TRANSPORT 

Predicted Time Period to Reach Equilibrium in Groundwater 

Parameter Descriptions: 

POE ::::: Point of Exposure 

SSTl = Site-Specific Target level 

SSTlsouRcE ::::: Hydrocarbon Concentration in Plume Source Area protective of RBSls at POE 

SSTlcoMP = Hydrocarbon Concentration at Compliance Point protective of RBSls at POE 

XPOE = x ::::: Distance from Plume Source to POE (along Centerline) 

XCOMP ::::: X = Distance from POE to Compliance Point (along Centerline) 

Y ::::: Source Width (Perpendicular to Flow Direction) 

Z ::::: Source Depth (Perpendicular to Flow Direction in Vertical Plane) 

Ks ::::: Saturated Hydraulic Conductivity 
i = Groundwater Gradient 

o = Porosity in Saturated Zone 

Dilution & Attenuation without Biological Decay 

Constituent XpOE y z 

Units 

mg/L 

mg/L 

mg/L 

m/sec 
em/em 

cm l /cm3 

Ps 

Parameter Descriptions: 

Ps = Soil Bulk Density 

foe = Fraction Organic Carbon in Soil 

Ux = longitudinal Dispersivity = x/l0 

Uy = Transverse Dispersivity = ux/3 
Uz ::::: Vertical Dispersivity = ux/20 

koc = Organic Carbon Partition Coefficient 

ko = Soil-Water Sorption Coefficient 

V = Pore Water Velocity 

Rc = Constituent Retardation Factor 

VIAe = Maximum Transport Rate of Dissolved Constituent = (KsHII:ORd 
RBSl = Risk-Based Screening level in Water Provided by SCDHEC (1998) 

o.y foe koe 

ft m m m see m/see m/m :m /em. g/em m m m g-C/g-soil em -H2O/g-G em -H2O/g-soil 

Benzene 335 102.109 7.62 0.91 6.31E+08 1.02E-05 0.0142 0.35 1.45 10.21 3.40 0.51 2.01E-03 81 0.162648 

Toluene 68 20.7267 7.62 0.91 6.31E+08 1.02E-05 0.0142 0.35 1.45 2.07 0.69 0.10 2.01E-03 133 0.267064 

Naphthalene 27 8.2297 7.62 0.91 6.31E+08 1.02E-05 0.0142 0.35 1.45 0.82 0.27 0.04 2.01E-03 1543 3.098344 

Source: South Carolina Department of Health and Environmental Control (SCDHEC) 1998. Risk-Based Corrective Action for Petroleum Releases. Bureau of Underground Storage Tank Managemlmt. 

DOMENICO DILUTION/ATTENUATION MODEL WITHOUT BIOLOGICAL DECAY Constituenl CSOURCE Cx 

mg/l mg/l 

1 (x-~ ~.1 y J ~J Z J 
2erft ~ax ~ X"'Jl4~a}x X"'ll;r;¥ C,C;CXJRCE 

Benzene 0.313 0.002 
Toluene 4.646 0.825 
Naphthalene 23.346 15.369 

Prepared By: _---'1:1'--=-_--,-t_. ~~'----"W _____ _ Reviewed By: 

V Re 

mlsec 

~'" 1.674 

4.1:!E-07 2.106 

4.1:!E-07 13.836 

REISl 

mg/l 

0.005 
1.000 
0.010 

Units 

g/cmJ 

g-C/!~-soil 

cm3 -H;~O/g-C 
cm3 ·HzO/g-soil 

m/sec 

mh.ec 

CpoE/CsOURCE 

6.753:E-03 

1.777'E-Ol 

6.583:E-Ol 

~Irs 

>20 
>~~O 

>20 

11/30/1999' 



UST 200 Domenico Calculatlons.xls SSTL Calc 

UST 200, BUILDING NS200 

ZONE I. CHARLESTON NAVAL COMPLEX 

NORTH CHARLESTON, SOUTH CAROLINA 

SCDHEC UST ID No, 17624 

DOMENICO'S DILUTION/ATTENUATION EQUATION FOR GROUNDWATER TRANSPORT 

Site-Specific Target Level Calculations for Groundwater: Protection of the Cooper River 

Parameter Descriptions: 

POE "" Point of Exposure 

SSTl = Site-Specific Target level 

SSTlsoURCE =: Hydrocarbon Concentration in Plume Source Area protective of RBSls at POE 

SSTlcoMP =: Hydrocarbon Concentration at Compliance Point protective of RBSls at POE 

XpOE = x = Distance from Plume Source to POE (along Centerline) 

XcOMP = x = Distance from POE to Compliance Point (along Centerline) 

Y = Source Width (Perpendicular to Flow Direction) 

Z = Source Depth (Perpendicular to Flow Direction in Vertical Plane) 

Ks = Saturated Hydraulic Conductivity 

I:: Groundwater Gradient 

o = Porosity in Saturated Zone 

Dilution & Attenuation without Biola ical Decay 

Constituent XPOE XPOE Y Z t 

It m m m sec 

Benzene 170 51.81663 9 2 1.00E+ 13 

Toluene 170 51.81663 9 2 1.00E+ 13 

Naphthalene 170 51.81663 9 2 1.00E+13 

Constituent XCOMP XCOMP Y Z t 

ft m m m sec 

Benzene 150 45.72056 9 2 1.00E+13 

Toluene 150 45.72056 9 2 1.00E+13 

Naphthalene 150 45_72056 9 2 1.00E+ 13 

Ks 

m/sec 

1.02E-05 

1.02E-05 

1.02E-05 

Ks 

m/sec 

1.02E-05 

1.02E-05 

1.02E-05 

i 

m/m 

0.0142 

0.0142 

0.0142 

i 

m/m 

0.0142 

0.0142 

0.0142 

Units 

mg/L 

mg/L 

mg/l 

mlsec 

cmlcm 

cm3/cm 3 

9 

cm3/cm 3 

0.35 

0.35 

0.35 

9 

cm3 /cm 3 

0.35 

0.35 

0.35 

Ps 

g/cm3 

1.45 

1.45 

1.45 

Ps 

g/cm3 

1.45 

1.45 

1.45 

Parameter Descriptions: 

Ps =: Soil Bulk Density 

foc == Fraction Organic Carbon in Soil 

ax = Longitudinal Dispersivity = 0.1 x 

Uy = Transverse Dispersivity = ux/3 

az = Vertical Dispersivity = ax/20 

koc = Organic Carbon Partition Coef1ficient 

leo = Soil-Water Sorption Coefficient 

V = Pore Water Velocity 

Ae = Constituent Retardation Factor 

Units 

g/cm3 

g-C/g-soil 

cm3 -Hz()/g-C 

cm3 -HzO/g-soil 

m/sE~c 

VIAe = Maximum Transport Rate of IDissolved Constituent =: (ksilf(9RcI 
RSSL = Risk-Based Screening Level in Water Provided by SGDHEC (1998) 

m/SEiC 

mg/L 

ax ay az foe koe ko v 
m m m g-C/g-soil cm3-li 2O/g-C cm3 -H 2O/1J -soil m/se(: 

5.18 1.73 0.26 2.01E-03 81 0.1626l~ 

5.18 1.73 0.26 2.00E-03 133 0.266 

5.18 1.73 0.26 2.00E-03 '1543 3.086 ~4"12E_07 ~'6~74 7.9151'.-02 
4.12E-C7 2.102 7.91SE:-02 ------ ------
4.12E-07 13.-785 7.9151-02 ------ ------

ax «y az foe koe ko V 

m m m g-C/g-soil em3 -1i 2O/g-C cm
3
-H 2O/!1 -soil m/sec 

4.57 1.52 0.23 2_01E-03 81 0_16264· 

4.57 1.52 0.23 2_00E-03 133 0.266 

4.57 1.52 0.23 2.00E-03 11543 3.086 ~-~~-
------ ------

8 4~ 1.674 ~-O1 

4.12E-07 2_102 1.004E-Ol 

4~ 13.;'85 ~-01 
Source. South Carohna Department of Health and EnVironmental Control (SCDHEC) 1998. RIsk Based Corrective ActIOn for Petroleum Releases. Bureau of Underground St(]>rage Tank Management. 

DOMENICO DILUTION/ATTENUATION MODEL WITHOUT BIOLOGICAL DECAY 

ex 1 
--=--=-erfc 
CsOURCE 2 

Preparea tjy: !1.1,.t.~ 

40f5 

Max, Source 

Constituent Conc. 

mg/l 

Benzene 0.31 

Toluene 4.65 

Naphthalene 2:3.35 

SSTLsou, 

mg/l 

0.063 
12.63[-

0.126 

SSTlcoMP 

mg/L 

0.050 

il.957 
0.100 

Reviewed By: _dl~W~-

POE IIBSL 

mg/L 

0.005 

1.000 

0.010 

Exceeds SSTLs 

yes 

no 

yes 

11/30/1999' 
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UTILITY MAPS 
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